OMAP™

Public Version

OMAP34xx Multimedia Device
Silicon Revision 3.1.X

Texas Instruments OMAP™ Family of Products

Version G

Technical Reference Manual

I3 Texas

INSTRUMENTS

Literature Number: SWPU223G
July 2007 —Revised August 2010



WARNING: EXPORT NOTICE

Recipient agrees to not knowingly export or re-export, directly or
indirectly, any product or technical data (as defined by the U.S., EU, and
other Export Administration Regulations) including software, or any
controlled product restricted by other applicable national regulations,
received from Disclosing party under this Agreement, or any direct
product of such technology, to any destination to which such export or
re-export is restricted or prohibited by U.S. or other applicable laws,
without obtaining prior authorisation from U.S. Department of Commerce
and other competent Government authorities to the extent required by
those laws. This provision shall survive termination or expiration of this
Agreement.

According to our best knowledge of the state and end-use of this
product or technology, and in compliance with the export control
regulations of dual-use goods in force in the origin and exporting
countries, this technology is classified as follows:

US ECCN: 3E991
EU ECCN: EAR99

And may require export or re-export license for shipping it in compliance
with the applicable regulations of certain countries.




Public Version

l '{EXAS
NSTRUMENTS
Contents
=T =T 165
1 0T 111 o 179
11 L0 = T 180
1.2 Y7 0] 0] 0 0T 181
1.3 [ 7= Tod €] 1[0 ) o 183
1.3.1  MPU SUDSYSEEM  atiittiiteiate st s et e s e s s s s e e s e s s e s s 185
1.3.2  IVAZ2.2 SUDSYSIEIM ittt et e r st e s s st e et s e et s s e e s s r i n e e s r e 185
1.3.3  ON-Chip MEIMOIY teiietetteiiateessaanteessaanseessaasneessaasnnesssasnneesssannnessssnnnessssnnnessssnnnness 186
1.3.4  External Memory INtErfaCeS .uuiuuiiieiiitiiiri s s e 186
1.3.5 DMA CONIOIEIS «utuistiiiatiiistiniteis e ra e r e a st s et rareaanns 186
IR N T (11 110 7= 1 187
1.3.7 Comprehensive POWEr ManageMENT . ..uuuuseiiueeiisssraneriseirinsrssssannsranessassssisssaanerainesanns 188
G 70 T o T T =T =1L 188
1.4 Package-On-Package CONCEPL wuuiieeeetreeieeeseaannressaanneessaannesssasnneessssnneesssssnnesssssnnnessssnnnnsss 189
15 L0 e 5 Q= T 311 Y/ 191
1.5.1 DEVICE FEAIUIMNES .utuuutirstiistiiseinsst it iasterase st tas e et st e rasetaas s et e saaneraseasanns 191
1.5.2 Device [dentifiCatiOn ...i.eiiseiseiisirins s 193
1.5.3 General Recommendations Relative to Unavailable Features/Modules ..........ccvvivviiiiiiinninnnnns 195
2 1= 0 o Y = T T o1 Yo PP 197
2.1 1110 8o 1o o 198
2.2 Global MeMOry SPace MapPPiNg «uuueeiueeruterneerseiaee st tasssatssareraassaasssaisssannssannasns 200
2.3 L3 and L4 Memory SPace MapPiNG ueeeusereueesisseisneerissssssssseianesasssisseraseisisstasserannerarsinn 203
2.3.1 L3 Memory SPace MapPiNg ..uueeesssuueessssuuneemmsinnnesssannesssansnestsminsstsminsnsssssnnnssmssnnnes 203
2.3.2 LA MemOry SPACE MaPPING «uueeiuueeineernnsrnssrneiaeesassssisssasstanssasssassssasstannsrannssinns 204
2.3.2.1  L4-Core Memory Space MapPiNg «..ueereseerisrssisesssneraseeminniminsiannerannesassisinrianeiaines 204
2.3.2.2  L4-Wakeup Memory SPace MapPiNg ..eeueeuueeeresiuneesrrminsessrminnnsisminessssisnnssmminnnsemias 207
2.3.2.3  L4-Peripheral Memory Space Mapping ....ueueeeeueersueeiiseirinnirinssissraesrisnisinssanreianens 208
2.3.2.4  L4-Emulation Memory Space MappPinNg ...eueueersuserisreriseisissiminerinneriessissisissianeianes 209
2.3.3 Register ACCESS RESIICHONS 1.uuuueeiiiieteiiiintrerratse st iraasesssaianssssaanrsssaannnsssannnes 210
2.4 IVA2.2 Subsystem Memory SPace MapPing ...uueeeeueeisueersueerinnsrineirissianssatssansasasisinsranneiannens 212
2.4.1 IVA2.2 Subsystem Internal Memory and Cache AllOCation ........ioeviiiiiiiiiniriiiiiarines 212
2.4.1.1  IVA2.2 Subsystem Memory HIerarChy ......ccceeeiiiiiiiiiiiiiiiiii i srnnnee s 212
o R AV - Tod 1= o o7 o] o 213
2.4.2 DSP ACCESS t0 L2 MEIMOIIES 1uuttruseiuntinnsesiane sttt sassssarsiannssannes 214
2421 DSP ACCESS t0 L2 ROM uiiutinsiintineiatisisstisssesnsasssasissasssssasssassanssassansanesnnsns 214
2422 DSP ACCESS 0 L2 RAM 1oiiiiiiiiiiiit s st st ssaae s as e asan e asanr e nras 214
2.4.3 DSP and EDMA Access to Memories and Peripherals .......c..veviiiiiiiiiiiiiiiiii e 214
2.4.4 L3 Interconnect View of the IVA2.2 Subsystem Memory SPace .......cvvvviuieiiiiinreiriiinnesiiinns 215
2.45 DSP View of the IVA2.2 Subsystem MemOry SPACE ....cvvveiirieririteiiierisisinrisieeianneaeaainnss 215
2.4.6 EDMA View of the IVA2.2 Subsystem Memory SPACE ....cuvivieriiseiinnerineisisrisieiinneraiainns 217
3 MPU SUDSYSTEM ..eiieiii s 219
3.1 MPU SUDSYSIEM OVEIVIEW 1.uiisiisiiisisieiaiisiit i s st a st s s s e s s s eaaaaes 220
R 204 000 A 1011 0o 13T 1o o 220
SWPU223G-July 2007 —-Revised August 2010 Contents 3

Copyright © 2007-2010, Texas Instruments Incorporated



Public Version & TEXAS
INSTRUMENTS
www.ti.com
TNt = T ] 221
3.2 MPU SUDSYStEM INTEGIAtiON .. .ueeii ettt r e st e e s s aae e s s e e e s s an e e s s s ann it e s aannasssaannnesss 222
3.2.1 MPU Subsystem Clock and Reset DiStrDULION ...uvuereiiiiiesiiiieessi i ssiineesananees 224
B 7072 00 R @ [ Tor G I 1 1o 1T o 224
3.2.1.2  ReSEt DIStDULION . ..ueneeeei i ia e e r e e e e e e s s st e e s saannn s s aaan e s s aaanneesaannneeaann 225
3.2.2  ARM SUDCHIP atitiiintiniaiiisni i 226
3.2.2.1  ARM OVEIVIEBW uetetiaatesssasnneessaanneesssanneessaaannnsssaannenssaannnessssnnnesssssnneessssnnnessns 226
3.2.2.2  ARM DESCIIPUON .ttiitetiiiieteaaaaa e e ss st e s saaasa et saanss et saannnssssannessaannneessaannnessnn 226
3.2.2.2.1 Public ARM Cortex-A8 Instruction, Data, and Private Peripheral Port ...........ccovviveesn. 226
3.2.2.2.2  MPU SUDSYSIEM FEAIUIES .uuiuuiiiisiiiiiiiiie it it r s s sa e s s s san s aanerans 226
3.2.2.3  Clock, Reset, and PoOwer Management .........eeiriereriiaanneesraannssaaanrssaaannreesaaanneesans 227
3.2.2.3.1  ClOCKS 1uviitiiiiiiiiiiii i 227
T T (== 227
3.2.2.3.3  POWEr MaANAQEIMENT . uuuuetittteeeeettisissasassaaaassassssssssaarneeessssttstmmmmaassssssnnnnnnnnnns 227
3.2.3 AXI20CP and I2ASYNC BriOgES .uuviiuuutesiinsnesisaintessriansssssanntsessanssssssaasnssisainnssssssnnns 227
3.2.3. 1 BridgeS OVEIVIEW uuueuruseinetirnteiate e ssntsssssaase s ssasssaassantssanessassssnnssansssannens 227
3.2.3.2  AXI2OCP DESCHPHON . uuteiiineeeiantesaaaantesssaansasssaanseessaannnessaanressaannnesssannneessnn 228
3.2.3.3  Clocks, Reset, and Power Management .......eeiiieeeseirriseeirmiinsssisiinnssisainrresaaannresias 229
0 07 T 70t 1 oo - 229
0 T T (- 229
3.2.3.3.3  POWEr ManagEIMENT .uuuueettteeeeeertsssssnsssssssssassssssssnrrreeeessssmttmmmsaasssssssssssnnnnns 229
I 02 101 (= 00| A 0] o] 1= 229
R R O (o o] 229
3.2.4.2  RESEI tiutiiiiiiiii i e 229
R T S T 0111 Y =T g =T T=T o 1= o 229
3.3 MPU Subsystem FUunctional DeSCHPLION ... ...eeeiiieteeiiiateesraate e s aaaee s aaaanre s ssaanrsessaanrasssaannnesss 230
G TR 0 01T 070 £ 230
B TR 0 0 11T Y = g =T =T o 1= o 230
B TR 00 R = 0111 = T o T3¢ T o 230
3.3.2.2  POWET SEALES uuuussssssssnnnneeeeesssssssssssssssssssssssssssssssmeesssttttimmssssssssssssssssnnnnnns 231
B 20 2 T =0 111/ = T 1Y o o S 231
B TR 0 S I - 117110 o N 235
3.4 MPU Subsystem Basic Programming MOdel ........uuieiiiiiiiiiiiiiiiiii i s s nannens 236
B R @ [ Yo -G o] 1 (o 236
3.4.2 MPU Power Mode TranSItioNS ....cuiieeeiiiiiieeiraieeessaaantesssaansssssaansessaaannessaannnesssannnes 236
3.4.2.1 BasSiC POWEI-ON RESEL .uuuiiiiiieiiiiiieiisitesssises st saias s saaanessssanrsssaannnressas 236
3.4.22  MPU t0o Standby MOOE ...oiuueiiiiiiiiiii i e s 236
3.4.2.3 MPU Out of Standby MOGE ...ciueiiiuieiineiiitiiie i s rsa e raneens 236
3.4.24 MPU Power-On from a Powered-Off State .......cvveeeeiiiiieieiiiiieiiiiissiisninnneaaaas 236
3.4.3 Neon Power Mode TranSItiON ...u..ueieeerisserisserseisee i anes s saaresannssanns 237
3.4.4 ARM Programming MOOEI ......ueeiiiiiii it e st r e s ssaann e s ssan e s s aaannn e e aanns 237
Power, Reset and CloCK Management ........cieieiiiiii it e e e e e e e e e e anenens 239
4.1 INtroduction t0 POWETr ManagemMENt ...eeiiieieeseeintesseaneesssanneessasnneessaannnessssnnnessssnnsnessennnnesss 240
4.1.1 Goal of POWEr MANAGEMENT 1.uuutiatirse it rte et s s rs e sas s ran s aanresaneanans 240
4.1.2 Power-Management TECHNIQUES ...uuiiiuuiiiiiiiieiiiiie e s s st e s s anre s s saananeaanns 240
4.1.2.1 Dynamic Voltage and Frequency SCaliNg ....cceeeriiiiererieiinresreannresssannnessssnnneesssnnnnes 240
4.1.2.2  DynamiC POWEr SWItCRING +uuuueeistiistirseiiieeisesis s s s srneras s rnes 241
4.1.2.3 Standby Leakage Management .......o.eeeeiiiiiseiiiii s saaiarressaansresraannsessaannnesss 242
4.1.2.4  DPS VErSUS SLM iiiiiiiiiiiiiiiiiiiiiii i i 242
4.1.2.5 Combining Power-Management TEChNIQUES ...i.uveiiueirinieiinririeiiine i 242
4.1.3 Architectural Blocks for Power Management ........ciiiieeiiiiieieiiiiiresiiiatessiaasssssaaianesaanns 243
0 04 R O (o Tt Q5 o 243
g O N =0 V1= G I To ) o -] o 244
Contents SWPU223G-July 2007 —-Revised August 2010

Copyright © 2007-2010, Texas Instruments Incorporated



& TEXAS Public Version
INSTRUMENTS
www.ti.com
G TG T V0] = To =N Do 4= V] o 245
4.1.4 Device Power-Management ArChItECIUNE ....v.eeeieiiiiie it r s aare s s rnnne s aaans 246
4.1.4.1 Module Interface and FUNCLiONal CIOCKS ...uiuuueeiiiiiieiiiiii i s nanaaeeas 247
o S 0 (o [0 1= @ o Tod Qo |1 o 248
4.2 [ O @ =T o T 250
200 R 1011 o [T 1o o 250
A e o OV - ] 252
4.3 [ O I 01V T =T o 253
B A (= 1 F= L O [ Lo Qs o - 254
4.3.2 EXternal RESEt SIgNalS ...i.ueeiiueiiiiiiieiiieiirie st 255
4.3.3 EXternal POWET SIQNAIS . ..ueiiiiiiieiiiiiie et ra s iee s raa e ssaan e e s saanne s s aanna st aaannnesannns 256
4.4 L O I 101 (=T = 11 o 257
4.4.1 Power-Management Scheme, Reset, and Interrupt REQUESES .....vviiiiiiiiiiiiiiiiiiinieeias 260
R =0 V1= I To o - V] o 260
O T 260
T B 101 (=Y € (1 1 =T 18 2] 261
45 PRCM Reset Manager FuNnctional DeSCHPION .. .....eeeiiiteiiiateeisaaeeesaaane s ssaanr s ssaanressaannnneess 262
0 A 1V 1 262
4.5.2 General Characteristics 0f ReSet SigNalS ....vvvieeiiieiiiiiii i i e 262
T T oo 263
N T © 1o o] U [ 1 =T o 263
2 S T T o =N IV o 263
4.5.3  RESEE SOUICES 1iuuusaaaneteeeeeeeeesssssssasssassasasssssssssaneeeesssssstsssssssssssnnsnnnnnnnnnnnns 263
4531  GlODal RESEE SOUICES .uuuuteiiiietetiiines s s s e ssanrs st saasrasssaaanesssaannnssasannnnes 264
4.5.3.2  LOCAI RESEL SOUICES .tuuuuttiustinseiaussssts s sasssants st staisssasstaterarsisinrsannes 265
454 ReSet DIStHDULION .. .uiiii ittt s e s s e s ss it e e s s aann e e s s aannn e s aaanneaaanan 266
455 Power Domain ReSet DESCHPIONS wuuuiiuuuteiiiieesiiiiersssainresssaaatsssraansresraassesiaainnssssns 267
4551  MPU POWEN DOMAIN +uuuettetieaneeesseannesssanneessasnneessaaannesssaannnsssasnnesssssnnnessssnnnees 267
4552 NEON POWEE DOMAIN . uuueiiiiiietesiaainesiaaaaneesaaaanse s saaansesssaassasssaannnesssannnesssnnnnses 267
4553  IVA2 POWET DOMAIN ttuuuuuttetiiannesisssnesianssesssaiasssssaassssssassesssasssessssssnesssssnnss 267
4554  CORE POWEI DOMAIN tuuutiiutirntinstirss e rassssssssss s sassssanss s saanssaisssanrssnns 267
4555  DSS POWEE DOMAIN t.uuuuetteiiieeesiaaenessaaineesaaaansessaantesssansasssaannesssaannnesssnnnnss 268
4556  CAM POWEN DOMAIN 1tuuuuuttetiiiutsesisissesiaasessssisssssaansessaanstesssaassestssssnssssssnnss 268
4557 USBHOST POWEI DOMAIN 4tuuueeistinateiseisiesiansssasserasessisssssssansssasssasnssnsssannsianns 268
4558  SGX POWEN DOMAIN 1.uiuueitiiiiietetiaane s saaane e saaans e s saans e s ssanrasssaannnsssaannnessaannnes 268
4559  WKUP POWEE DOMEIN 11uuuttetiiinanesisisses s sssissesssassssssanssssssaassnsssssssnssssssnnns 268
45510 PER POWEI DOMAIN +tuuuuettetisaneeessaannessaanneessasnneessaannesssaannnsssaannesssssnnnessesnnnees 269
4.55.11 DPLL POWEN DOMAINS .. uuuetiiiiitesianaiessaaaantessaaantesssaansasssaansasssaannnsssaannnesssnnnnses 269
455,12 EFUSE POWET DOMAIN 1 uuuttiiiiuttesinsnesiassssssaisssssaassssssassssssanssessssasssssssssnnss 269
4.5.5.13 BANDGAP LOGIC .tttuuutiuteiuternsisntssss st sassssssssass s st i aanstaiessannsrnnes 269
4.5.5.14 External Warm ReSEt ASSEITION ...ciiuueieiiiiiie it ssaaanressaaanrasssaansassaaanresaaannness 270
G N (== =Y o 1o o T 1 o 270
4.5.6.1 PRCM Reset Logging MeChaniSM .....ciiuiiiiiiriiiiii i s s seaes 270
4.5.6.2 SCM RESE LOGGING utttuuttiuntinnnisstiasneiasnerissisisssase st sannerasssanrsranes 271
457 Reset Management OVEIVIEW ....uuueesiisusesisssnesisasseessainnsssssanstsstsaastnssimssnnesissinssisnns 271
4.5.8 RESEL SUMIMAIY 1uuuueteiinneeirasnresrrsse st rras e taaaas s s s s st ersaasreetaasnnesannns 276
4.5.9 RESEI SEOUEBNCES .uuutiiiiintiiiiiistresiiistesiasaseeiasiasre st tsaaatasstaasntesiaassnesisssanesinns 279
4.5.9.1  POWEI-UDP SEOUENCE .uuuuuussssstsnnnnessssiiisssssssssssssssssnseeeessssmmimmmrssssssssssssssnnnnnns 279
4.5.9.2  Global Warm ReSet SEOUENCE ....uuiiuiiiinieiitinisiaiesrite it s sars s ssinrsans 281
4.5.9.3  IVA2.2 Subsystem POWEr-Up SEQUENCE ..uuiureiiutriisneristsriseirseissssanssrisesissiainssann 284
45.9.4 VA2 Software RESEt SEQUENCE ..uuiiiuuteiiiiinesiriinressainressaastesssassestaaisnssaaannss 287
4.5.95 VA2 Global Warm ReSEt SEQUENCE ...iiuuteiiuterutirintiiteiiterassisisssrassiannsiaessinrsrnns 289
459.6 IVA2 Power Domain Wake-Up Cold RESEt SEQUENCE ...oivuuiiiiiiiiiieriiiinesianieeesananneess 201
SWPU223G-July 2007 —-Revised August 2010 Contents 5

Copyright © 2007-2010, Texas Instruments Incorporated



Public Version & TEXAS
INSTRUMENTS
www.ti.com
4.6 PRCM Power Manager Functional DESCIIPtON ....ueiieeiisiiiiteiieiiies i s rness s e raeesanns 294
TN R © 1YY T 294
700 0 R | 1 o Yo [T o ) 294
4.6.1.2  DeViCe PartitiOnNing «...eevuesrseineeieesite s 295
4.6.1.3 Memory and Logic POWer Management .........eeuiiiieeeiiaiieeraaanressaaansessaaansessaaannness 297
4.6.1.4  POWEr DOMAIN StAES . .uuuuuusuusssnssrmmmssssiiisimssssssssssssssssmmmmmmeesmmmmiimmmsssssssssnsnnnns 297
4.6.1.5  POWEr State TranSitiONS . .uuueeeeeeeeteeeeerrsesssseesessssssnnnnnseenmeeeersrsrrrrresssssssssnnnnnnnnnes 298
4.6.1.6  DEVICE POWEI MOUES . .uuuuttitttteeeeesststttteeeasssssssssssseeneeeeeessssssssesssssssnnnnnnnnns 298
4.6.1.7 Isolation Between POWEr DOMAINS 1uvviiiiiiiiiiiiiiiiiisisssssssssnssssssssssiimmssssssssssssssssnnnns 299
4.6.2 Power Domain Implementation .......eieeeiriseiseeiieiiri i 299
4.6.2.1  DeVICE POWEI DOMEAINS . .uuuuenetttttaeeeessststtiieeesssssssnnssseenmmeeeeesssssessesssssssnnnnnnnnns 299
4.6.2.2 Power DOmMain MemOry StAtUS ...ueiiiiuuessisiinnnesriinneersastsssranssnessaisnssisainnsssssinnnes 301
4.6.2.3 Power Domain State Transition RUIES ...viviiiiiiiiiiiiiiiiiiiiiiiiiiiiie s rersesssssnnnnnnnnnes 301
4.6.2.4  Power DOmMain DEPENUENCIES . ..uueiiineieiiiiineeiaaiteesaaaanre s saanressaanrasssaanseesaaannness 301
4.6.2.5 Power DOmMain CONIIOIS . .uuuuuusssssstsnnmsessssisiiiiisssssssssssssssssmmmeeesmmemmimmmmmssssssssnnnnnns 301
4.6.2.5.1 Power Domain Hardware CONtrol ....uueeeeiiiiiiiiiiiiiiiiiiiiissnneerreeeeessssrrreresssssnnnns 301
4.6.2.5.2 Power Domain Software CONtrolS .....uveeeiiiiiiiiiiiiiiiiiiiiiiiiiiiiiir s resaaanaannnns 301
4.7 PRCM Clock Manager Functional DeSCHPLION ..u..uuuessiriitteiiiitesisiisesississsssainrsssainnrssssaannnesss 303
0 R © 1YY Y P 303
4.7.1.1 Interface and FUNCLIONAl ClIOCKS .iiiiiiiiiiiiiiiiiiiiiiiiiiie e s ssssssseaeaasannnnnnnnnnnnnns 304
O A (1= g =TI [ Yo G @ 305
4.7.2.1  EXternal CIOCK INPULS ..uuueeiieiiiesite it s e s s s s s s e s s s s n s s s sanneaanes 305
4.7.2.1.1  32-KHZ AIWaAYS-ON ClOCK ...t r e e e e e s anna e s aanas 305
4.7.2.1.2 High-Frequency SysStem CIOCK ....iiiieieiiiiiiiesiiiieeiiiiises i ssannsssssannes 305
O W T N1 =Y 1 = 1 (= 3 4 [ Yo S 306
4.7.2.2  EXternal ClOCK OULPULS . ..uesiiiiieeiasaaeesssaiate e ssaaanee s saannne s saannsesssannessaannnresannnnnes 306
O G T 11 1 1] 010 7= 306
o T 101 (=Y g F= I O (o o3 Q€= T 1= o o 306
0 701 R = = |V 308
0 7 O 1V 310
4.7.3.3 0L B 312
4.7.3.3.1 DPLL1 (MPU) @nd DPLL2 (IVA2) .ruueieiiiiie e taaaee e ssaane s s ssanne s ssannassannns 313
e TR T I | 0 (0 ] 313
4.7.3.3.3  DPLLA (PeripheralS) ..iueeiiueiiiuiiiineiiieiiesite i saats e ssassssnssasssanness 314
4.7.3.3.4 DPLLS (Peripherals) . ...ueeoiiiiiiiiiiie i s e st e s r e s s s r e e s raanna e s aanas 315
4.7.3.3.5 DPLL CIOCK SUMMAIY . .uuttiiuutsessnnnnesssissnssssannsssssinnesssaanssessaasnesissssnesisnnns 317
S 103 4= 1 317
O R O (o o3 QI 13 1 011 1T o P 318
4.7.4.1  Power Domain CloCK DiStriDULION wuuuuuussissiiiiiiiiiiiiiiiisissssssssssssssssssssisissssssssssnnnnnnns 318
A4.7.4.1.1  MPU POWEE DOMAIN 1uuunnnnnneeeeeeeeeeeeessssssssesssnssssssnnnssnemmmeeeerrrrrrrrreesssssnns 318
A4.7.4.1.2  IVA2 POWEN DOMAIN . .uiiiieeeeeteeeeeeessssssseeeesssssssnnssssnenmmeeeessssssssseesnnnnnns 318
4.7.4.1.3 SGX POWEI DOMAIN 11uiuiiiissnnnnnnnssssssssssssmmmmmmsssssssssssssssmmmmmmemmmmmmmmrasnns 319
4.7.4.1.4 CORE POWEE DOMAIN 1uuuinnnnnnnneneeeeeeeeeeesssssseesssssssssssnsssmmmmmeeeerrrrrrrmmmmesenns 320
4.7.4.1.5 EFUSE POWEI DOMEAIN ..uuuutttteeeestssssssseseasassssssnssssnsmmeeeeesssssssmeeesssnnnns 323
4.7.4.1.6 DSS POWEr DOMAIN 11uiiiiiissnssnssssssssssssssssmmmmmmmmesssssssssssssnmmmmeeemmmmmmmmmmmmn 324
A.7.4.1.7 CAM POWEE DOMAIN ttuuuunnnnnneneeteeeeeeessssssseessssssssssnssssnsmreeeeerrrrrrerreesssssnns 325
4.7.4.1.8 USBHOST POWEI DOMAIN .uuuuunnnnettteeeeeeeeesssttssseeeassssssnnsnsssnmmmemeermsssseemssennns 326
4.7.4.1.9 WKUP POWEN DOMAIN 1uuuiiisnsnnssssssssssssssssmmmmmmmmmsssssssssssssmmmmmmmemmmmmmmmmmmnns 327
4.7.4.1.10 PER POWEI DOMAIN t1uuuunnnnnnneneeteeeeeeessssssssessssssssssnsssnmemmeeeermrrrrrrrmessssssnns 328
O o 0t T Y I | I I T g - 1 N 329
4.7.4.2  Clock DiStribUtion SUMIMAIY ..uuuueeeiisiaeesssiitressaasresssastesssasssestsasnsessssannnssssannnes 331
4.7.42.1 Power DOmain SOUICE CIOCKS ..uuuuurttttteteerrersssseseesssssssnnnnssnrtreeeeerssrrrrresessnnnnns 331
4.7.4.2.2 Peripheral Module CIOCKS .....uueiiiiiiiieiiiiiie i s e r s erranr e s s raanna e s aanes 332
Contents SWPU223G-July 2007 —-Revised August 2010

Copyright © 2007-2010, Texas Instruments Incorporated



& TEXAS Public Version
INSTRUMENTS
www.ti.com
4.7.5 EXternal ClOCK CONIOIS .uuuuueiiueiiteiisterseisee st ss s s sar e raae s anr s rnssanesannanans 333
4.75.1 Clock Request (SYyS_CIKreq) CONLrOl .. ....eeeiiiieiiiiiiee e e rr e s ssanae s saaanneesaannnes 333
4.7.5.2  System Clock OSCIllator CONTIOl ...uuisuseiiiiieeirii i st rraare s saiseesaaannes 334
4.7.5.3 External Output Clockl (Sys_CIKOULL) CONIOl ..vvuueiiueriieeiieeiineirinrrriee e raneesinneeaaes 337
4.7.5.4  External Output Clock2 (Sys_cClkout2) CONLrOl ....vieeiiiiiiiie i r e s ananees 337
O ST 0 | I 5o T3 1 0 337
4.7.6.1 DPLL Multiplier and Divider FACIOrS ....uuiueiiieeiiiiie s s sanennes 337
A T | o I I 1V o T 1= 337
4.7.6.3 DPLL LOW-POWEr MOUE ..uviiiiiiiiiiiiiaiiiiiiiiiinian i ras s sssesaanenanes 339
4.7.6.4  DPLL Clock Path POWEr DOWN ..uutiusiiteiiteiissssisnssss s sassssianssisssannssasssannssnns 340
4.7.6.5  ReCAIDIAtON .uiuueiiieiiiiir i 340
4.7.6.6 DPLL Programming SEOUENCE ..uueuiiuuusesisnunnressainsesssanssssssansssssssssnssissisnssisssnnnes 341
O A 111 (= ¢ g = U 4 o Tt o 1o 342
4.7.7.1  PRM Source-Clock CONIOIS ...uiusuiiusiiiseiinerissisiisise s rasssisss s sasesannsrns 342
4.7.7.2 CM Source-CloCK CONMIOIS .uueivussiissiiisneiiieiisiiisis i it ssinrssanes 344
4.7.7.3 Common Interface CIOCK CONLIOIS ....uueieieiiiiii i e aes 345
4.7.7.4  DPLL Source-Clock CONMIOIS ..uuussiisiiiieiiiteiinirie s s s e ranes 346
4.7.7.5 SGX Power Domain CloCK CONIOIS t.uuuiiiseiiisiiiiiiiianiiisiiiiiiine i, 346
4.7.7.6 CORE Power Domain CIOCK CONIOIS .uiuueiiesiinssiiteiineisississssinesasessinnssinssanssianes 347
4.7.7.7 EFUSE Power Domain ClIock CONMIOlS ....ueiiueiiissiiisiiiiseiieiisinirisssseransesnnnsnanes 350
4.7.7.8 DSS Power Domain Clock CONtrolS ...uvviisiiiieiiiiiiiiiiiiiiiii i 350
4.7.7.9 CAM Power Domain ClOCK CONLIOIS ..uiiuuseiiuteiistiiintirse st raessiars s snssraeesannsrnes 351
4.7.7.10 USBHOST Power Domain ClOCK CONIOIS ..i.uusiiussiisteiiseirisnisssiinseiiirinsssssssnssianes 352
4.7.7.11 WKUP Power Domain CloCK CONIIOIS .uvvuseiiisiiiiiiinniiisiiisiiie i, 353
4.7.7.12 PER Power Domain ClIocK CONMIOIS ....vviuueiiieiiiiiiiiie i s s snanenaes 354
S T @1 o o4 Q@ o g T [ =Y 1o o N 356
4.7.8.1 Processor Clock Configurations ....uvveueeesisiissesisiieresriinresssiarssssanssesssaisressaannes 356
4.7.8.2 Interface and Peripheral Functional Clock Configurations .........oeevvieerirsiineinieeiiieerinees 358
4.8 PRCM Idle and Wake-Up ManagemeENnt .......eeiiiieieriiiaieessaaeeessaannessaaansssssaanrsesaaansasssaannnesss 360
B0t N © 1Y T 360
S S 1= o TR I = 0TS o o 362
S T T - = U o N 362
4.8.4 DeVice WaKe-UpP EVENIS . ..uuiiiiiiiteiiiitesisiissesssaisssssainsssssaastssssanssssssaasnssisssnnssssnns 362
4.8.5 Sleep and Wake-Up DEPENUENCIES ..iuuueiiuteiintirintirneiitesassssistssinssanssaieesarssinssanssianes 368
4.8.5.1  Sleep DEPENUENCIES tuuiuutiruseiiteiassesiste it saa i aanr e 368
4.8.5.2  Wake-Up DePeNdENCIES ..uuuiiiiuuteiiiiinesiaaiseeisaissesssintssssaassssssasssessssannssssannnes 369
4.8.6 USBHOST/USBTLL Save-and-Restore Management .......c.evvieeiisisiinrerineisinriminesirerineinnes 372
4.8.6.1 USBHOST SAR SEQUENCES ..uuuureiiiiunneeiiiianteisiisresisasssssiaassssssssssssissisnesissinnes 374
4.8.6.1.1 Save Sequence 0N Sleep TranSitiON .....ivvveeerirseresiriieesiaiirsrraiirerraanresraannns 374
4.8.6.1.2 Restore Sequence on Wake-Up Transition .....ov.eevieeiniesinisrieinissieinesanens 374
4.8.6.2 USB TLL SAR SEOUENCES ..uiiiiutteiiiiineeiiiisreisiistesisissssssaassaesssassssisassnesssssnnnes 374
4.8.6.2.1 Save Sequence 0N Sleep TranSitioN ....euvvveeerirsunesiriieeiriirerraianrerraaarerraanns 374
4.8.6.2.2 Restore Sequence on Wake-Up Transition ......c.eevieeiiieeinisrieiniesnesaneanens 374
4.9 e O 1V 1] (1 0] £ 375
4.10 PRCM Voltage Management Functional DeSCrPLION ....euiiieeeirriireeiriitsesriisessiaisesssaiinnssaaannnes 376
O T T 1Y 376
0 2 o ¢= o 1= I Lo o = V1 N 379
4.10.3 Voltage Domain DEPENUENCIES . .uureiiiuuunetirinsnesiaaissretsainressaasstssssaassessiaassnesssainnssssnns 380
4.10.4 Voltage-Control ArChitECIUIE .uuiieriiieiiie it raa e anaes 382
4.10.5 VDD1 and VDD2 CONIOl . .uuiuueiisteistinseissssasesissssasessss s sase s s sansssaseasnns 383
4.10.5.1 Direct Control With VMODE SigNalS .....eeiiiiiiiiiiiiiieiiiiisssiissssaissssssissssasannes 384
4.10.5.2 Direct Voltage Control With IPC INtEIACE ....vueieiieiieieieiie e eeaeeaereaeraereaeranrnenens 384
4.10.5.3 Voltage Controller and Dedicated I°C INtErfaCe .....vveiieeiieiieiieiieeieiitiae e raeeaneiaeaanens 385
SWPU223G—-July 2007 —Revised August 2010 Contents 7

Copyright © 2007-2010, Texas Instruments Incorporated



Public Version & TEXAS
INSTRUMENTS
www.ti.com
4.10.6 Analog Cells, LDOs, and Level Shifter CONtrolS ......cveeeiiiiireeiiiieessaaeessaannnessaannneesnnns 385
4.10.6.1 SRAM VOItage CONIOl w.uuuiiseirssiiseiie i i sar e srnes 385
4.10.6.2 Wake-Up and Emulation Voltage CoNntrol ........eviiiiieiiiiiiiiiiieiiiessisesasinees 385
4.11 PRCM Off-MOde MaNagEMENT ....uuueeiueiiaterteissssass st sassare e tssaas s e sainssanssras 386
o O T 1Y 386
4.11.2 Device Off-Mode ConfIQUIatioN ....ueuiisssssisieesiiiieesrssier e ssairarss i ssaansssssaannssannns 386
5 O R O = 1= 386
4.11.2.2 1/O Wake-Up MECHANISIM .uuuuiiiitiiiiiiiseiirisiss e r s ss s s e sannes 387
4.11.3 CORE Power Domain Off-M0Ode SEQUENCES ...uuueiiiiueriiiiiereiriinresiainstesrsaasesisaiisnsiannns 388
4.11.3.1 Sleep Sequences (Transition From On to Retention/Off) ......ccoviiiiiiiiiiiiiiiiiiiie 388
4.11.3.2 Wake-Up Sequences (Transition From Retention/Off to ON) ....cvvvviviiiiiiiiiiiiiiiininans, 389
4.11.4 Device Off-MOUE SEOUENCES ...uuuttetiiuttesirissesisassresaainssssaaastestsanstssssaasnssiasinnssisnns 389
5 O R 1 1= T T =T o =T o 389
4.11.4.1.1 Device Off-Mode Transition Without Using the SYS_OFF_MODE Signal ................... 390
4.11.4.1.2 Device Off-Mode Transition Using Only the SYS_OFF_MODE Signal .........ccccvviiiunnes 390
4.11.4.2 WaKe-UD SEOUEBNCES .uuuuutiistiteiassessts st sasss st sssssasstanesansiannrsannes 391
4.11.4.2.1 Device Wakeup from Off Mode Without Using the SYS_OFF_MODE Signal ............... 391
4.11.4.2.2 Device Wakeup From Off Mode Using Only the SYS_OFF_MODE Signal ...........vcouues 392
4.12 PRCM Basic Programming MOGE! .....iueiiiuiiiiiiiiiiiin s rs s sass s ranessannssneaas 392
I R ] o o F= L =T ] 1= =N 392
4.12.1.1 Revision INformation REQISIEIS ...ueiiiiiueeiiiiiieiiiii it asaaresaaaannes 392
4.12.1.2 PRCM Configuration REQISIEIS ...uuiuuiiiuteiiteiistirisiriseiane i s saieesanrsrans 392
4.12.1.3 Interrupt Configuration REQISIEIS ......uueiiiiiii i r e s e s ranre e saaanneeas 392
4.12.1.3.1 MPU INterrupt EVENE SOUICES .uuuuerrtttrerrrriiiiiiiissssiiiiisssssssssssrrsessssmmiiiininns 393
4.12.1.3.2 MPU INterrupt REGISIEIS wuiuuuiiuieiseirineisee s rsias st asanrsassaanness 393
4.12.1.3.3 IVA2.2 Interrupt EVENt SOUICES ..iiiieiiiiiiiiieiiiiiteiiiine s ssaianresssiassesrsannns 394
4.12.1.3.4 IVA2 INtErrupt REGISIEIS . uuuieteiiiittes st isase s issiae s ssainr s ssanrs s ssannsasssannes 394
4.12.1.4 Event Generator CONtrol REGISIEIS v.uuuiiiuieiiiritiiiie i srnes 394
4.12.1.5 Output Signal Polarity Control REQISIEIS ..uuiiueiiiueiiiiiiiiiiri i 394
4.12.1.5.1 CM_POLCTRL (CM Polarity Control REJISIEr) ..ivviuueiiiiiieiiiiiiniriinesrinsnesianes 394
4.12.1.5.2 PRM_POLCTRL (PRM Polarity Control REgIStEr) .. c.civieiiiiiiiiiiiiiiiiiiieineennnens 396
4.12.1.6 SRAM Precharge Time Control REQISIEr ....iieiiiuiiiiriiiiiiiri i raes 396
4.12.1.6.1 PRM_SRAM_PCHARGE (Voltage SRAM Precharge Counter Register) .........ceevviunnes 396
4.12.2 Clock Management REGISIEIS . uuuuuutirueeiiteiiseiriasrae e rasesins s aasraessanrssanrssnneaanes 396
4.12.2.1 System Clock CONtrol REJISTEIS . .uuiuuuiiiuseiisteristisisrse i rasesaarsrns 396
4.12.2.1.1 PRM_CLKSRC_CTRL (Clock Source Control REgISter) .......iivvverrirriinrneiiiinnneiiennes 396
4.12.2.1.2 PRM_CLKSETUP (Source-Clock Setup RegIStEr) ....iiviriiiriiriniiriieiiieiieerinneiinens 396
4.12.2.1.3 PRM_CLKSEL (Source-Clock Selection REQISter) ....uvvveviisiirinriiiseiiineiiisrineiinen, 397
4.12.2.2 External Clock Output CONtrol REQISEIS ...iiuuueeeiiiiietreiriitresriiirsisaisessasiinnesaaainnns 397
4.12.2.2.1 PRM_CLKOUT_CTRL (Clock Out Control REJISEr) ...ivveriiueirinieiiniiiiieiiieeiieeianens 397
4.12.2.2.2 CM_CLKOUT_CTRL (Clock Out Control REQISIEN) ...eviiiiieiiiiiiie i iianeesaanas 397
4.12.2.3 DPLL CIOCK CONtrol REQISIEIS 1uuuueiiiiiateiiiiintteissitresssastesssaissesssainsssssaannnssssannnes 397
4.12.2.3.1 CM_CLKSELN_PLL_ <processor_name> (Processor DPLL Clock Selection Register) ... 397
4.12.2.3.2 CM_CLKSELN_PLL (DPLL Clock Selection REgIStEr) .....uvvieiriuiiiiniininnisiseiineiineen, 398
4.12.2.3.3 CM_CLKEN_PLL_ <processor_name> (Processor DPLL Clock Enable Register) ......... 398
4.12.2.3.4 CM_CLKEN_PLL (DPLL Enable ReQISter) ...uiviuririueiiieeiinieiiateiineininsiainssinneranens 398
4.12.2.3.5 CM_AUTOIDLE_PLL_ <processor_name> (Processor DPLL Autoidle Register) ........... 399
4.12.2.3.6 CM_AUTOIDLE_PLL (DPLL Autoidle ReQISter) ...iiveeiiieiiiiiiiiiiiineiiiiiiiiianiine, 399
4.12.2.3.7 CM_AUTOIDLE1_PLL (DPLL5 AUtOidle REGISIEr) +uevurrrrrrerreeresrrsreenenrenrrnnenrenrenns 399
4.12.2.3.8 CM_IDLEST_CKGEN (Source-Clock ldle-Status RegiSter) ......cceeerririirrriiininneiianns 399
4.12.2.3.9 CM_IDLEST2_CKGEN (DPLL5 Source-Clock Idle-Status Register) .......cvviviieeiinnnns 400
4.12.2.3.10 CM_IDLEST_PLL_ <processor_name> (Processor DPLL Idle-Status Register) .......... 400
4.12.2.4 Power-Domain CIOCKk CONtrol REQISIEIS ....uuueieiiiiiie i e e s e e rannne e sananneeas 400
Contents SWPU223G-July 2007 —-Revised August 2010

Copyright © 2007-2010, Texas Instruments Incorporated



& TEXAS Public Version
INSTRUMENTS
www.ti.com
4.12.2.4.1 CM_CLKSEL_ <domain_name> (Clock Select RegiSter) .......iivviiriiiiiriiieniineiinen, 400
4.12.2.4.2 CM_FCLKEN_ <domain_name> (Functional Clock Enable Register) ........cccovevvviinnnss 401
4.12.2.4.3 CM_ICLKEN_ <domain_name> (Interface Clock Enable Register) ........ccvviiininniiinnns 401
4.12.2.4.4 CM_AUTOIDLE_ <domain_name> (Autoidle ReQISter) .....vvvvvviuiiiineiiiiriiieerineiinens 402
4.12.2.45 CM_IDLEST_ <domain_name> (Idle-Status RegiSter) .......ccciviiiriiiiiiiiniiiiineeiiannes 402
4.12.2.46 CM_CLKSTCTRL_ <domain_name> (Clock State Control Register) ........ccvvviineiinnnns 403
4.12.2.4.7 CM_CLKSTST_ <domain_name> (Clock State Status Register) ........coevviiiiiinniiinnnns 404
4.12.2.4.8 CM_SLEEPDEP_ <domain_name> (Sleep Dependency Control Register) ................. 404
4.12.2.5 Domain Wake-Up Control REJISIEIS ..uueeiiiiiieiiiiie s isiirssssaissssasassessaainnes 405
4.12.2.5.1 PM_WKEN_ <domain_name> (Wake-Up Enable Register) ........coeviiiiiiiiiiiiniinnnnn, 405
4.12.2.5.2 PM_WKST_ <domain_name> (Wake-Up Status Register) ........covviiiiiiiiiiiniiininnnn, 406
4.12.2.5.3 PM_WKDEP_ <domain_name> (Wake—Up Dependency Register) .......cccvvviinieriinnnss 406
4.12.2.5.4 PM_ <processor_name> GRPSEL_ <domain_name> (Processor Group Selection Register)
.......................................................................................................... 407
4.12.3 Reset Management REQISIEIS . .uuueeiiiuttetiiieesiriine s s saaantesssaansasssaasnssannns 408
O 7 T R {27 A o 11 o 408
4.12.3.1.1 PRM_RSTTIME (ReSet TIMe REQISIEI) .uiiniiiiiiiiie it eisannrressaannne s rnannnessanes 408
4.12.3.1.2 RM_RSTCTRL_ <domain_name> (Reset Control RegiSter) .......cceviiiiiurriiiiinnnniinnnes 408
4.12.3.1.3 RM_RSTST_ <domain_name> (Reset Status RegiSter) ......ccvvvrviiriririniriiineinnen, 408
4.12.4 Power Management REGISIEIS .. ..uueiiiieeesiaaineesaaaanreesaaantaesaaanreessaannnestaansnessaaannsessnns 410
41241 PM_PWSTCTRL_ <domain_name> (Power State Control Register) .......ccevviviininniiiinnnnns 410
4.12.42 PM_PWSTST_ <domain_name> (Power State Status Register) ......ccovvviiiiiiininininnnn, 412
4.12.4.3 PM_PREPWSTST_ <domain_name> (Previous Power State Status Register) ................. 413
4.12.5 Voltage Management REQISIEIS ..uuuiiiuueeiiiiteeiiaiieesiasinnrssrainressaaasresssaassestsaasnssannns 413
4.12.5.1 External Voltage Control Register DESCIPLONS ...ueiiueiiisisiinririeiiirrieiireraeainrsanes 413
4.12.5.1.1 PRM_VOLTSETUP (Voltage Setup Time ReJIiSIEr) ...uvviuriiiniiiiiiininiiiisiineianeen, 413
4.12.5.1.2 PRM_VOLTOFFSET (Voltage Offset REQISEr) ..ivvuueiiiiiiiiiiiiiiiriieriinnesianes 414
4.12.5.1.3 PRM_VOLTCTRL (Voltage Source Control REQIStEr) .....vvvierriniiiiniiriinirieriiieeiineens 415
4.12.5.2 Voltage CoNntroller REGISIEIS ....uuieiiiieeiaiiateearaaate s raaares s saaneaessaanressaannneeaaaannes 415
4.12.5.2.1 PRM_VC_SMPS_SA (Voltage Controller SMPS Slave Address Register) ........ccvvvunes 416
4.12.5.2.2 PRM_VC_SMPS _VOL_RA (Voltage Controller SMPS Voltage Register Address Register)
.......................................................................................................... 416
4.12.5.2.3 PRM_VC_SMPS_CMD_RA (Voltage Controller SMPS Command Register Address Register)
.......................................................................................................... 416
4.125.2.4 PRM_VC_CMD_VAL_0 and PRM_VC_CMD_VAL_1 (Voltage Controller Command and
Voltage Value Register 0 and 1) .....eeviiiiueeeiinieneiriiinreerrintrsisansrssssaisesisaannness 416
4.12.5.2.5 PRM_VC_CH_CONF (Voltage Controller Channel Configuration Register) ................. 416
4.12.5.2.6 PRM_VC_I2C_CFG (Voltage Controller I°C Interface Configuration Register) .............. 416
4.12.5.2.7 PRM_VC_BYPASS_VAL (Voltage Controller Bypass Command Register) ..............uus 417
4.12.6 Generic Programming EXampPles ....oiiueiiieeiiiiiiiiiirini s i 417
0 72 T R 1 [ Tox Q0 11 417
4.12.6.1.1 Enabling and Disabling the Functional CIOCKS .......ccuviiiiiiieiiiiiiiiiiiiirniinesnsaans 417
4.12.6.1.2 Enabling and Disabling the Interface CIOCKS .......civviiiiiiiiiiiiiiiiiiii e 419
4.12.6.1.3 Enabling and Disabling the INactive State .........coceieiiiiiiiiiiiii i raaanees 420
4.12.6.1.4 Processor Clock CONMrol ..vvuvivisiiiisiiiiiiiiiiiiii i raaeens 421
4.12.6.2 ReESEt MaANAGEIMENT 1 uuiuusttetiristee s rais s s s aas e s raas et saaas et asasreeasaanres 424
4.12.6.3 WaKe-UP CONIOl ettt ettt e e s s e s s s s e s s s anr e st sanne s s snannnesaaannnes 424
4.12.6.4 Voltage Controller Initialization Basic Programming Model ..........ccviiiiiiiniiiiiiiiiiniines.s 425
4.12.6.5 Event Generator Programming EXamples ......cvviuiiiiiiiiiiiiniris s eeaas 428
4.13 PRCM USE CaSES ANU TIPS +euuuuuttetiinunessaaanestaaateesaaanseessaannaessaassessaannnsssaasnnesssssnneessannnes 429
4.13.1 Voltage Control USINg VIMODE ....uiiiiiuiieiiiiiieiinaisssisainsssssissssssanstssssanssssssaainnsssnns 429
0 e 70t I R 10110 Yo 1T o o 429
4.13.1.2 Programming SEOUENCE . ...ciiuuueestanneesaaneesaaaansessaaansesssaantesssaannsesssasnnessmesnnses 429
4.13.1.2.1 Initialization ProCEAUIE ....iiseiiisiiiiseiiiteiitininiiissie it saanerannens 429
SWPU223G-July 2007 —-Revised August 2010 Contents 9

Copyright © 2007-2010, Texas Instruments Incorporated



Public Version & TEXAS
INSTRUMENTS
www.ti.com
4.13.1.2.2 VMODE Signals TOGGING «.uueiruutirneiiieeiiirineriaeiniesrasssiaseranessissssiessansssannens 430
4.13.1.2.3  SUMMArY FIOW Chart ...ueeiissiiiseiiseiiee s asssiass s rssssaaneraneens 430
4.14 PRCM REQISIEr MANUAI .. uuetiieiteiiiieeisiies st ss i s s s et s aaas s et saaaae et aaaanssasannesasannnns 432
O ot T Y 1V o Yo [ L= =T 51 =T 432
4.14.1.1 CM MOUUIE SUMMANY +tuuuttiustersnisstsssse e rassssisrssasssase s saanerarsesannssnnes 432
4.14.1.2 IVAZ_CM REQISIEIS tuuuuuuttetiiuttesinitesiaaisesssaiseessaantssssastasssaastessssansnessssnnnss 432
4.14.1.3 OCP_System_Reg_CM REQISIEIS ..uuiiiuieiiutirutiiiesiiseiireraneisisssanssiannerassirsann 439
I S |V | O I @4/ =T ] (= 440
4.14.1.5 CORE_CM REOISIEIS tuuuuttetiiiuutesisisnesiasisesssainresssanstssssaassssssaasrsssssssnssisssnnnes 446
4.14.1.6 SGX_CM REGISIEIS 1uuutiuuteiuterntisinteras it tastssist s sase st aassaanstaisesanrsrans 460
4.14.1.7 WKUP_CM REOISIEIS 1t uuuiiiiiiiietiiaiie s saaiane e ssaaanse s ssaant e st saanta st saananessaannnessannnnses 464
4.14.1.8 Clock_Control_Reg_CM REQISIEIS ..iuuuueeiiiiuneiiiiinreisainressaisrssssaisnessaaiseesaaainnes 469
4.14.1.9 DSS_CM REQISIEIS 1uuutiuteiuterntirinttrae st aare et saane e sanrsrans 482
4.14.1.10 CAM_CM REISIEIS 1uiiuuueetiiaiteaaaianteessaantaessaannasssaannressaannessaaanneessannnsesssnnnes 488
4.14.1.11 PER_CM REQISIEIS 1iiiuuuttiiiiitteisaintesisastssssaastssssaisessssassnssssasnnrsssannnresssannns 493
4.14.1.12 EMU_CM REQISIEIS . utuiuutiruutiiuutirseianesastssstssse s sasssannsrassssinsssisssannsrarnesnns 504
4.14.1.13 Global_Reg_CM REQISIEIS . ..uuuueeiiiiiiieeiiaattesraatre s saanre s ssansessaaanneesaaannresaannnnes 509
4.14.1.14 NEON_CM REQISIEIS tiiuutiiustiisseiinneiiseisissisisesianerassrississsiisneiaineannaeiann: 510
4.14.1.15 USBHOST_CM REQISIEIS +.uuutiuasiuteineerntisssisnteianesansssinsssnssiainssansssinerasisnns 511
4.14.2 PRM MOUUIE REGISTEIS . uuuetiiiietetiaaiee e saaaanne s aaaanse e ssansa et saansnessaannnessaannessaannnesssnnn 516
4.14.2.1 PRM MOAUIE SUMMAIY . .uuitiiiiiieeiiiiteisaiieessaasrs s ssans e s ssaassesssainsesssaannnssasannnes 516
4.14.2.2 VA2 _PRM REQISIEIS .uiirutiiitiiiniiiteiseisiss st st ssis s ssassats e ssiarsassaanes 517
4.14.2.3 OCP_System_Reg_PRM REQISEIS ..uuuiiseiiietiiuseiinteriseisississesiseiasissisisanneianes 527
4.14.2.4 MPU_PRM REOISIEIS 1iuuutteiiiutesiiiusesiasisessssinsesssansssssanssasssassnssssasnssisasnnnes 532
4.14.25 CORE_PRM REQISIEIS 1uuutiiuutistisustiisteiiaterssissssasssassssassssissssasssannssasssannssnnes 539
4.14.2.6 SGX_PRM REQISIEIS .uttuuttiuttiistesanerseisissiassesaste it satesaesatssissaaarsianns 555
4.14.2.7 WKUP_PRM REQISIEIS 1.uuiiiutiiistiiianiiiseiiistiisesianeiassisississssanerasssinsianneianns 559
4.14.2.8 Clock_Control_Reg_PRM REQISIEIS ...iiiuueiiutiriutiriariiseiinerasisssrissiainssasesannsain 563
4.14.2.9 DSS_PRM REQISIEIS uttiutiiiuttiisteiiateraseirissiase it asssissis st rairatssarsaarsianns 565
4.14.2.10 CAM_PRM REQISIEIS tiuuutiiuttiisseiinteiistiiistisisesiteissesisnisssiateiaineransiiaeianns 569
4.14.2.11 PER_PRM REQISIEIS .tiuutittiiteiiteiiteristisss st sansssinsssassisinstansssansransisns 573
4.14.2.12 EMU_PRM REQISIEIS 1iuuutiustiissesatesiseisississssasteiassesassssisssanssiainssatssinsransianns 586
4.14.2.13 Global_Reg_PRM REQISIEIS ..uuutiiiiiinieeiiiitresiaistesisissesisaisessssisnssssannnesssannnes 588
4.14.2.14 NEON_PRM REQISIEIS 1uutiuuutiiuueiiuteiinteristisssiste st iainssasssansransinnns 603
4.14.2.15 USBHOST_PRM REQISIEIS uutiiuutiiuteiinneristisistisseiaserassssisseraseisinsasssnsnerasians 607
5 1 =T o701 T L= o 615
5.1 0] =T {70 T g T=T ot @ 1= 1= 616
S0 000 1= 10 1T 0] 0o 616
5.1.2  ArChIiteCIUIE OVEIVIEW .uuustiiustirseiaseiassessterse st raste st taan et esaate e ssanerainesannes 618
5.1.3 Module DiStribDULION w.uueseieiiiii i 620
Lo I 20 R I B 1= o0 i 1= od Yo = g1 £ 620
5.1.3.2  LA-COre AQEBNES . uuuuuusuutttnnnreeeenttstssssasaraasssssssssssssssnseeessttttttmireasssssssssssnsnnnnnns 621
L0 O T T I T o Y Yo =T o 622
5.1.3.4  LA-EMU AGENTS 1utttiiintteiiiisneeiaiaste st ssaasreessaasssssasasresssarnrrersaannrersns 622
5.1.3.5  LA-WaKEUP AQENTS 1iuuueiiiiiiiteiaietessaaatssssaatss s saanse st saaansssaaansssaanntessannnsessnn 623
5.1.4  CONNECHVITY MaLIX +euuusseesiiinseessesnnessassnneessasnneesseannnesssannnesssssnneessssnnnesssssnnessssnnnes 623
5.2 [0 2 1 (=T o7 =T o 624
STt = g 1 624
5.2.2 L3 INterconnect INtegration ......eeeeieeieeesessneesssaneeessaanneessannneessasnnnesssssnneesssnnnnesssnnnes 625
5.2.2.1 Clocking, Reset, and Power-Management SChEME .....c.civieiiiiiiiiiiiiiiiiiiiiaeas 625
5.2.2.1. 1 ClOCKS 1utiintiiiiteiiiiii i 625
5.2.2.1.2  RESEUS tiiiutiiiitiiitiiiiaiiii i e 625
5.2.2.1.3  POWET DOMAIN ttuuuatiuneisnernssssssssesasssassssisrssse s sasssaasssasssaanssainssannsins 625
10 Contents SWPU223G-July 2007 —-Revised August 2010

Copyright © 2007-2010, Texas Instruments Incorporated



& TEXAS Public Version
INSTRUMENTS
www.ti.com
5.2.2.1.4 POWEr MANAgEMENT . .uuueiiiusteeirrsseessriseesrranrrerraasrre s raasrresraasrestaasresaaarnnnes 625
5.2.2.2 HardWare REOUESES ...uiiiiiiiieiiiiieeiaaaante s aaaantessaaanse st saannssssaannsessaannressaannnesssnn 626
5.2.2.2.1  INtErTUPt REQUESES .uuuuetiiiteeeeetiiiiisissssissssisissssssrsrrrsessssssssiirssaasssssssssssnnnnnns 626
5.2.3 L3 Interconnect Functional DeSCrPLION ...uuuivetirseiiieeiie i sar e sanes 626
5.2.3.1  Initiator 1dentifiCation ......viesiissiiisiii i 626
L B0 =T L] (=) g 1= = 626
5.2.3.3 L3 Protection and FireWallS ......ueiiuiiriieiiieiiiririniesns s ssies s saneans 626
L2 T 70 R o o) (=T 1o T =0 (o o 628
5.2.3.3.2  Priority LEVEI OVEIVIEW ...iuuetsiiiiiuseeissiessssiiatssssaanssssannssessaanssssssasnssssannnss 630
5.2.3.3.3 Read and Wrte PermiSSION .....ueiiueeriutsiisterseisieeiasssissesissisisssasssansransiainnins 632
5.2.3.3.4 REQ_INFO_PERMISSION CoNfIQUration ..uevvssersseirississeisserasesisnssissiannsrannenns 633
5.2.3.3.5 L3 Firewall ReQIStErS OVEIVIEW ...uuuueeiiiinnrsiriinnnesisintesssaissssssainsnssssinnnsssssnnnes 634
5.2.3.3.6 L3 Firewall Error-Logging REJISIEIS ...uuuiiieiiiieiiiiiitiiiriiieeiaiesassiarssaseianenans 635
5.2.3.3.7 L3 Firewall and System Control ModUIE .......oiiiiiiiii e aee s 635
L B0 S 4 (o) T T o 1T 637
5.2.3.4.1 Error Detection and LOGQING «.uueeiueerunsiiueiiteiaeerinseiinsesissisisesansssinnsrnnsiainsians 637
ST 0 13T T 639
T2 JR B B (0] G =T =T ] o 640
I N O 11 o = I = 70 g =T o T 4 1o 641
5.2.4 L3 Interconnect Basic Programming Model ........ccieiiiiiiiiiiiiiii i s rrine e annes 645
5.2.4.1 General RECOMMENUALION 1.uuuiiuseiiuteiissirisriiise it iierissi i i erassaisrrarsranens 645
5.2.4.2  INIHANIZALON uttieiiiieii i 645
Lo T g (o) g AN g = V£ 645
5.2.4.3.1  Time-Out HANAIING .uueeeiiiieiiiiiieeiiiiiee s s s s st s s s s s st saanaes s aaannness 647
5.2.4.3.2  ACKNOWIEAGING EITOIS uuiiuueiteiieeiiteiitesase s saase s s sassssn s sasssannssaneasannins 648
5.2.4.4  Typical Example of Firewall Programming EXample .......ccceviiiiiiiiiiiieiiiiiieeiaainneeanas 648
5.2.5 L3 Interconnect RegiSter ManUAl ........eeiiiiiueeiiiiieneiiiitesisistesisaisessssisessasannnssasannnes 652
5.2.5.1 L3 INitiator AGENt (L3 TA) .uuutiiitiiitiie et re s s s s s s ssa s s s s sar e anns 652
5.25.1.1 L3 Initiator Agent (L3 IA) Registers DeSCHPLION .. ..ueeiiiiieieiiiaees e anannesaaannness 653
5.25.2 L3 Target AQENt (L3 TA) wueiiuuueeeiiinnteirastesisasnesisaissessssasnsssasansnsssaansnssssannsnesss 658
5.25.2.1 L3 Target Agent (L3 TA) Registers DeSCrPON ...vvveeviiiiiniirieiiiiiirerneiaineians 660
L7 TRC T (=T 1] (=] g IF= 1 T 1) 664
5.25.3.1 Register Target (RT) Registers DeSCIPLION ..uvvviiereriiinresiriinsesisaiiesiasiinessaainnns 664
5.2.5.4  Protection Mechanism (PM) ...iiuuiiiieiiieiiiiiie i issras s s s ssassasssannens 667
5.25.4.1 Protection Mechanism (PM) Registers DeSCHPLON ....veieiiiiiiiiiiiieeiriineesaainneess 668
5.25.5  Sideband INtercONNECE (SI) w.uuuueeeiiiinnteiiiie s s s ssinrs s sraarrssrannreenss 676
5.25.5.1 Sideband Interconnect (SlI) Registers DesCription ......ocevvieeiiiieinieiiririeaieenans 676
53 [ (=T o7 =T o] 679
TR F00 =T o 1 679
LR 0 0 R I e @ ] = N (=] (oo o = o 681
LT R 0 I o | 1 =T o T =T o] 681
5.3.1.3 LA-EMU INtEBICONNECE ..uuiiiiiiiiiiiiiiiaiii ittt iiasts s siaasssssiassssssianssssasnnnsssnns 682
5.3.1.4  LA-Wakeup INtErCONMNECT .uuuuuiiitiiiteiistinittise e s s st s i s s sane e aannens 683
TR 7 I [ | (=T ot g g T=Tod K3 [ 1 (=T | = 140 o 684
5.3.2.1  Clocking, Reset, and Power-Management SCheme .......ccceviiiiiiniiiiiieiiiiiniinneaaaas 684
ST T2 00t 1 oo - 684
5.83.2.1.2  RESEIS uiiiiiiiiiiiiiii i e 684
5.3.2.1.3  POWETI DOMAIN ttiiuatiiuteiinnerissinistiiiseiaissiassssisssriseiansesasesiansaseaineaissranneins 684
5.3.2.1.4 POWEr MaNagEMENT ..uuueiiiusteeirisseesrrisnesrranrre st raasrestaasresraaannees 685
5.3.3 L4 Interconnects FuNnctional DeSCIPHON .......eeieiiiiite i st s ssaaae e ssrannesaannnneeaaannns 685
5.3.3.1  Lé4-Interconnects Initiator l[dentification .......ccvviiiiiiiiiiiiiiiiiii 685
5.3.3.2 ENdianness ManagemeNnt ... ...u.ueeiuserseineeiasesine s isies s sane s 685
5.3.3.3 L4 Protection and FireWallS ......uuvisiiiiseiiiiiiiiiriiisiasis s raneaas 685
SWPU223G—-July 2007 —Revised August 2010 Contents 11

Copyright © 2007-2010, Texas Instruments Incorporated



Public Version & TEXAS
INSTRUMENTS
www.ti.com
5.3.3.3.1  Protection MEChANISIM ...uiuueiiieiiiiiii i s e aannaas 685
5.3.3.3.2  PrOtECHON GrOUP uuuueteiineteriaaanteesaaannessaaanessaaaanressaannrsssraansasssannnnsssssnnness 686
5.3.3.3.3  Segments and REGIONS ...uuuieiiiiiieeiiiiisissiisersanarre s sanrse s saanssssssasnssasannes 687
5.3.3.3.4 L4 Firewall Address and Protection Registers Setting ......cccvvieeivieriiiiiriirerieinienins 692
LR T 20 S ¢ o) gl T T o |1V 694
LT TR 20 T I O = T 694
ST TR 0 B ¢ (o] g 0o o |1 o 694
5.3.3.4.3  TA SOftWAre RESEL .. .ueiiiiiiiii it s st e s s ranr e e s raann e s aaannes 696
5.3.3.4.4  ErrOr REPOIMING wevetiuuutnetiisneeissisnesssisessssiiasressaasssessaanssestaasnesisasnnssssssnnnes 696
5.3.4 L4 Interconnect Programming GUIJE ....evuueeiurerueiniesiieeriteiinsisiesiasssanssrinsssnnsrannssanns 696
5.3.4.1 L4 Interconnect Low-Level Programming ModelS .......ioeeiiiiiiiiiiiiiiiiiiiniinaens 696
5.3.4.1.1  Global INItIAliIZAION ...eeeeiiieiiii i 697
5.3.4.1.2 Operational Modes Configuration ........c.vvveeiiieeiiiiriiiri i aeeans 697
5.3.5 L4 Interconnects RegisSter ManUal ........ciiieeiiiiiiiiiiii it rraar e s s aane s sannne e sannnes 701
5.3.5.1 LA INiator AGENt (L4 TA) wueiiueeeiiiiiieeiaaiatessaiste s saaaste s ssasse s ssaannessasannesssaannnsssnas 703
5.3.5.1.1 L4 Iniator Agent (L4 1A) Registers DeSCHPLON ..uvvvveiiieririeeiiieiiiriririasiaansiaeenans 704
5.3.5.2 LA Target AQENt (L4 TA) oottt eiaaaatesasaaataessaansssssaannnssaaannsssaannrresaannnnessnn 709
5.3.5.2.1 L4 Target Agent (L4 TA) Registers DeSCrPiON ....ueeeiriiereiiiiireiiiisseiniieesaaiinnes 715
5.3.5.3 L4 Link RegiSter AQENTt (LA) . uuiuutiiutirteineeratesrerassssisssasssaanssansssanssansssannerannens 719
5.3.5.3.1 L4 Link Register Agent (LA) Registers DeSCHPLION ...uvveeeiiiiiieeiiiireeiaineesaaanness 719
5.3.5.4 L4 Address ProteCtion (AP) ..uueeiiiiuiiiiiiieiiiites st isaisnssisaisssssasanrssaaannnssasas 724
5.3.5.4.1 L4 Address Protection (AP) Registers DeSCHPLON ...uvuiivieriiieeiiieeriririnriineeiainenans 725
6 INterprocessor COMMUNICALION ....iuieie ettt ettt e e e e e e e e e e e e a e e e e e nenenens 735
6.1 L OO YT 1= 736
6.2 L1 @R 11 (=T = 1o o 736
6.2.1 Clocking, Reset, and Power-Management SChEME ......cviiiiiriiiiie i raaireerananeerannnes 737
2070 00t 1 0T 737
6.2.1.1.1  MOUIE CIOCKS uuiutiusiuiitinsertiase s naaas 737
L O ] 737
6.2.1.2.1  HArdWare RESEL .uuiuuueiiiiiiieiiiiieeir e ra e s s s s s s e st raansa et s e e s aaannes 737
6.2.1.2.2  SOftWAre RESEL .uuuisiitiisiriirri s 737
L0 e B o 11T o 4= V] o 737
6.2.1.4  POWEr MaNAQEIMENT . uuuuuttettteeeeetssstsssssassassassassssssssssameesesitittmmmmssssssssssssnsnnnnnns 738
6.2.1.4.1 System Power ManagemMeNt .uuuuuiiiissssssssssssssssssssssnsmmmmmssssmmimiimmmmmsssssssssssnnnnnns 738
6.2.1.4.2 Module POWEr ManagemENt .. ..ueiiueirstsiiseiitesanerastsrisssrse s sansssinrssansaannerans 738
6.2.2  HardWare REQUESES ..u.uuuueeiiiieeeiaiiete st e s ssaaata st saaass et saaaasessaaanssssannessaannnnsssannnns 739
6.2.2.1  INtEITUPL REOUESTES 1 uuuuuutttntreessssrsssssssssssssssssssssssssssmmmmesessstmmmimmmmsssssssssssnnnnnnnns 739
(S A (o | = - U o S g F= = 00 o o 739
6.3 (| OV =1 oTo > U g Tox (o] g P LI I L= o 0 T o 740
(0 20 R = 1 (o o3 QI = o | = o PP 740
6.3.2  MailbDOX ASSIGNMENT . uuietiiet i e s n e s s s e 741
[0 00 R I T~ o [ ) o N 741
6.3.3 Sending and ReECEIVING MESSATES +.uuuueerrrrinerereainnressaannnesssannnesssasnneessssnnesssssnneesssnnnes 741
L2 TR T A B = 0 1o o 741
6.3.4  16-Bit REQISIEr ACCESS . uuttetiuutesiaaateeiaaiantessaastessaaantasssaastesssaassnssaaannssssannntesssnnnes 742
[0 5 R I T o | 1) o S 742
6.4 IPC Mailbox Basic Programming MOOE! .....ueeiiueeiiiiiiiii s s raanesnns 743
6.4.1 Initialization Flow for the MailboX ModUIE ........oiiiiiiiiiiii e nees 743
6.4.1.1  SOMWAIE RESEL 1uvuutisinueitiisirtiise s r et rras 743
6.4.1.2 Idle Mode and Clock CoNfIQUIatioN ...uuseivussssssesireriseisies s ssier s raneans 743
(S V- 11 o ) AN T [ o = o 743
6.4.3 Mailbox Communication Preparation .......uveieeeesrssseeeessesneeessssnneesssssnnesssssnneessssnnrersennnes 743
6.4.4 Mailbox COmMmMUNICALION SEOUENCE ..uuueeiustirseirseianerasessiarsrass s e saae et ranssanns 744
12 Contents SWPU223G-July 2007 —-Revised August 2010

Copyright © 2007-2010, Texas Instruments Incorporated



& TEXAS Public Version
INSTRUMENTS
www.ti.com
6.4.5 Example of COMMUNICAION ..ueiueeieirisisirirt it ria s e saa s s s aassan e rannasanns 744
6.4.5.1 Sending a Message (Polling Method) .....civieiiiiiiiiiiiiiii i e 745
6.4.5.2 Sending a Message (Interrupt Method) .......ceeiiiiieiniiiiii i i e 745
6.4.5.3 Receiving Messages (Interrupt Method) ......c.evieiiiiiiiiiiiiii i e 746
6.5 IPC MailbOX USE CaSES ANA TIPS +uuuueeeiinnntesaaantesssaasssssaannesssaanneesaaaansssasaanneessaansesssannnnesss 747
6.5.1 Camcorder Use Case: How to Configure the Mailbox Module for Communication Between the
MPU and the IVA2.2 SUDSYSIEMS ...uuuiiiiiiieiiiiiie it rr s s s s rs e sannerannens 747
LSS0 00 R @ V=T V= 747
6.5.1.2  Programming FIOW . ....eeeiiiiiiiiiiieiirie i ssise st s as s 747
6.5.1.2.1  Initial ConfIQUIration ......eevseiieeiiiri i s 747
LT 0 @ o 1T = 1 o] g = | Y/ o = 749
6.6 L O 1Y o T1 oo 2 =T 0] (= 1Y = 0 T T 753
6.6.1 Mailbox Register Mapping SUMMATY . ...eiueeiurerseiseeirss e 753
(OGP = To L] (=] 10T o 01T o 753
7 System CoNtrol MOAUIE ... et et e et e e e e e e e e e e anenenan 761
7.1 S O @ =T o 762
7.2 ST @1V I 1Yo T T4 o] 763
7 R ¥ | o4 o = L 1) (=T g = ot = 763
A7 0t N = = oS T 0 T 0 763
7.2.1.2  SCM INterface DESCHPLION t.uuttiuseiteiseersnssae et s s saresaas s saareaaness 764
7.3 ST @31V 1 =T = oo 764
7.3.1 Clocking, Reset, and Power-Management SChEME .....cviiiiiiriiiiieeiriiieessaiinnessanannressannnes 766
7 75 050 1 oo 766
0 T00 O (5T 1 766
S T e T o =T I o o 766
7.3.1.4  POWEr MANAgEIMENT . .uuureiiissnerinaneersaasrerrraasreerraasreessaassessasassresasaanrrrrsaannrerras 767
7.3.1.4.1 System Power ManagemMeENt ...ueeuiiiiiissiiiiiiiisssssssnnsseeessstsssirsasaassssssssssnnnnnes 767
7.3.1.4.2 MOAUIE POWEE SAVING .treiiiinntertininneeseasnneeseaanntesssaneessssnnsesssssnnesssssnnnessssnnnes 767
7.3.2  HardWare REQUESES t.uuuriuteisterseisssiasss st saa s s et s s ss s e st st e s san e taneranees 768
7.4 1 @31V I 0o 1T g F= L =] [ o 768
A R = 1 (o o3 Q= o | = o 768
A ST O 1V 1T T 725 0 770
7.4.3 Wake-up Control MOGUIE ...t s s s e s s s s s ar it e s sann e s aanns 770
7.4.4 Pad Functional Multiplexing and Configuration .........cceuiiiiresiiriseeersaineersasnneessssnnneessnnnnes 770
A R Y o T [T =T ot 1o o 772
A A U | ST 1o 1T 773
7.4.4.3 Pad Multiplexing Register FieldS .....cceviiiiiiiriiiii i s s s sssnr e s saannr e aaaneeenas 774
7.4.4.4  System Off MOGE ...uviieiiiiiiii i st raanens 784
7.4.44.1 Save-and-Restore MeChaniSIM .......eeiiiiiiiiiiii st raase s ranaee s aaannes 786
7.4.4.4.2 Wake-Up EVENt DeteCiON 1. .uuviiiiiieisiii e s eiiee e ssasnnee s sanneessannneessannnnesaannnnes 786
7.4.5 Extended-Drain 1/O Pin and PBIAS Cell ....iiiieiiiiiiiiiiiiii s e e e nes 787
TAS5.1  PBIAS CellS tuuitiiiiitiiiit ittt 789
7.45.2  EXtended-Drain 1/OS ...uivueieiisirtiisirse i s s 789
7.4.6 Band Gap Voltage and TEMPErature SENSOT ...uvvusereseeristirinrsrseiirerasisisssanreiareranainns 791
7.4.6.1 Band Gap Voltage RefEreNCe ....oiiiiiiiiiii i s s s aaann e enas 792
T.4.6.2  TeMPEIrAtUIE SENSOI .uuuutsssrseeersssstssmmsssssssssssssnnnnnmmmmemmmtmmimmmmmmrssssssssssnnnnnnmnnnnnns 792
7.4.6.2.1 Single Conversion Mode (CONTCONY = 0) tiuutiruueinunrirnneiinnerineisinririnsianneraneaaans 792
7.4.6.2.2 Continuous Conversion Mode (CONTCONY = 1) .uuiiiiiiuiiiiiiininrriiininsiiainnesaainness 793
7.4.6.2.3 ADC Codes Versus TEMPEIAtUIE ....ueeieeuueeersainneessesnnnessssnnnesssssnsesssessneessssnnnes 793
7.4.7 Functional RegiSter DESCHPLION w..uueiuetiiuterare s rrse it sss s rae s raineranes 794
7.4.7.1  Static Device Configuration REQISIEIS ...iiuuueiiiiiiiiii i i i aaanneeeas 794
7.4.7.2  Control CSIRXFE REQISIEI 1.uuuettiiiieeessainressaaaneesssaanseessasnneessasnnnesssssnneesssnnneessnn 794
7.4.7.3 MPU and/or DSP (IVA2.2) MSuspend Configuration REgISters .......ccvvveivieniiinnrineiinens 794
SWPU223G—-July 2007 —Revised August 2010 Contents 13

Copyright © 2007-2010, Texas Instruments Incorporated



Public Version & TEXAS
INSTRUMENTS
www.ti.com
A AV = o o B =T o I3 (=] £ 795
7.4.7.5 PBIAS LITE CONtrol REGISIEI .ueiiiiiieiiiiteeiaiate e sraae s s raaas s saann s s aananresaaaanneeann 796
7.4.7.6 Temperature Sensor CoNtrol REGISIEr ...uiveiieiiiireiiii i sraanneeeas 796
7.4.7.7 CSl Reciever Control REJISIEr .uuuiiieiitiiieiiriri i it aanns 796
7.4.8 Protection StatUS REJISIEIS 1uuuuiiuseiieeiistirisrerie s sia s raeeaanns 796
AR TS T | (O =T =] (= £ 797
7.4.10 Debug and ODSErvability ......eiveeiieiriiriii i 798
20 15t R T~ 1T ) o N 798
7.4.10.2 Observability Tables ....uueiiiiieiiiii i r s ar s ar e aas 800
7.4.11 Electomagnetic Interference Reduction for Clocking Generation (Spreading) .......ccvvvevvineinunnns 834
At 0 R O 1T = 834
20 5 0 101 (=T o | = U1 835
7.4.11.2.1 Clocking, Reset, and Power-Management SCheme .....ccevvviiiiieriiiirerriannnersannnneess 835
7.4.11.3 FUNCLIONAl DESCIIPHION . uteiieeeeiaiiiee s e rte s ss e are et s s e e s saannn st saannnsssaannessaannneesann 836
7.4.11.3.1 Spreading Generation BIOCK .....iiiiueeeiiiiiesiiiiisiiii s ssainsessaaaneess 836
7.4.11.3.2 Spread SPectrum CIOCKING ..vivueiruterteiiesiaerire s s rasssnnssainssannesas 837
7.4.11.3.3 Frequency LIMItAtiONS ....uiieeeiiiieeiiaaineesraaneessaanae s saannse s saannnessaannnessaannness 841
7.4.11.4 Basic Programming MOdel .......civiieiiiiiiiiiii i i e 842
7.4.11.4.1 SSC CONfIQUIALION wuuuuetiiuseiiteiises s ss e s s s s s e e ra e st s san s ra e aanerans 842
7.5 SCM Programming MOGEI .....ueeiiueeiiseirtir et ra et aaaes 843
7.5.1 FEAUIE SEIINGS .uurretiiunttetiiuatesiraaeesiaaiaer e ssaaasressaastesssaatesssaassessassnnnssssannnsssssnnnes 843
7.5.1.1 Force Pad Configuration MuxMode by High-Speed USB ........ccovviiiiiiiiiiiiiiininineas 843
45 70 Vo 1= o ) )T 843
7.5.1.3  MCBSPL INternal CIOCK ...uiieiiiisiiiiiiiiiiiiis i nannens 843
7.5.1.4  MCBSP2 INternal CIOCK ...iuuiiieiiiieiitiri s s r s s r s s e e aannens 844
7.5.1.5 MCBSP3 INtErNal CIOCK ..uuiuuiiisiiiieiisirii it r s e aannens 844
7.5.1.6 MCBSP4 Internal CIOCK ..uiiiuiiiisiiiiiiiiiiiiis i naanens 844
7.5.1.7  MCBSP5 INternal CIOCK ...uuuiiieeiiieiitiri s s s r s sr e e aanness 844
7.5.1.8 MMC/SD/SDIO1 Module Input ClOCK SeleCtion .....cuvivieeiiieiiiiiiiii e, 844
7.5.1.9 MMC/SD/SDIO2 Module Input CIOCK SeleCtion .......civiiieieriiiiiieiiiiiiriiirnaineeaaaas 844
7.5.1.10 Setting Sensitivity on sys_ndmareq[6:0] INPUt PiNS ....vvieiiiieiiiiiiiiiininie e naeens 844
7.5.1.11 PPC /O Internal Pull-Up ENADIE ......eieieieiiiei ittt e et s e e e e e e e s e e e e s e aeeans 845
7.5.1.12 SDRC I/O Drive Strength SeleCtion .......iviieieiiiiiiieiiiiiiiiiii i 845
7.5.1.13 GPMC I/O Drive Strength SeleCtiON ....ivueiiiesiiiiiiiiiiiii i rnes 846
7.5.1.14 MCBSP2 I/O Drive Strength SeleCtion .....uvieriiisiiiiseiiiiiirisi i aaaes 847
7.5.1.15 MCSPI1 /O Drive Strength SeleCtioN ....iviiueeeiiiiieiiiiie i irii s ssianreeaaas 848
7.5.1.16 Force MPU Writes t0 Be NONPOSLEA ...iuueiiueiiiieiiieiiiininirie e saeesinsssassass e 848
7.5.2 Extended-Drain 1/0Os and PBIAS Cells Programming GUIdE ........cevviuiirinniiisriiiseiiinerineiiinn, 848
7.5.2.1  PBIAS ErrOr GENEIatiON wuuvussissseiisserissssisnssisssisnerissssissisiseiineraiiiiiin. 851
7.5.2.2  Critical TiImiNg ReQUIFEMENTS +.uuuiietiiiteiiiiie e i saae e e raneans 852
7.5.2.3 Speed Control and Voltage SUPPIY State .....cviieiiiiiiiiieiiiiiiii e, 852
7.5.3 Off Mode Preliminary SetiNGS ...eeuiviueeiiiiieeeiiiie i rristesisaisessasasessasannnssasannnes 852
7.5.4 Pad Configuration Programming POINS .....uuieeiriiiiiiiiri s nssiar s snnssaeesanns 853
7.5.5 1/O Power Optimization GUIAEINES ...i.uuiiiuiiiieriiiiii i 854
7.6 BT @1V =T 011 L= g 1Y = g T T 855
7.6.1 SCM INStANCE SUMIMAIY 4utttiussneeinnnanresraasreersaasees st saasseesaaasresasassrresraanrersaannns 855
7.6.2 SCM REQISIEr SUMMEAIY tuuttiusteruseiannsrassessre st saas st rassaaaresainesanns 855
7.6.3 SCM RegiSter DESCIPLION wuuiuuuseeisieresssatressasssesraasssessaasssssssainsssasaannressaannresssannns 862
7.6.3.1 INTERFACE Register DeSCrIPUON ...uueiiseiiietiiteiiteiasessiassssssasssaessassssiassansssannens 862
7.6.3.2 PADCONFS Register DeSCIPUON . ..uueeeiiieteeiiaataessaaneessaaaressaannsssraanreesraanneesans 863
7.6.3.3 GENERAL Register DeSCIPION .uiiuuueeeiiiinresssinsssssassssssaisnssssssnsssssinnnsssaannnssssas 876
7.6.3.4 MEM_WKUP RegiSter DeSCIPLON 1.uuuuueiieeiintesisneriseisissianssanssinessnasisnsesannerannens 928
7.6.3.5 PADCONFS_WKUP Register DESCHPLON . ..ueeetiieresiiannesiaainneesaaanressaannressaannsessss 928
14 Contents SWPU223G-July 2007 —-Revised August 2010

Copyright © 2007-2010, Texas Instruments Incorporated



& TEXAS Public Version
INSTRUMENTS
www.ti.com
7.6.3.6 GENERAL_WKUP Register DeSCIPLON .uuuuueeiiutiruserseisieriasssinnesineisiessannssinneraneans 930
8 Memory Management UNITS ...ttt e e e e et e e e e e e e e e e e e e e e enrnens 935
8.1 LAY L A 7= V= 936
8.2 YA L I a1 (=To = U o 937
S 22 R [ Tox -G I T 1 = V1 P 937
8.2.2 POWEI MaNAGEMENT .uuiiiiiiiiiiiiiissisiiaa st e st sttt st saaaaaa s s asneesssssssssssnnns 938
8.2.2.1  System Power ManagemMeENt .uuuueeesrriiiiisssssssssssssssssssssssmmmmsssssmiiiiimmmmmsssssssssssnnnns 938
8.2.2.2  MOUIE POWET SAVING +1uutiuatiinneistessessssssss st sasssaessassssnassanssiannens 938
G T T T 939
S T |01 (T 0 0 0] £ 939
8.3 MMU FUNCHONAI DESCIIPTION 1 euuutiiustiseisaeesate s s s e e s s s s s r s s e aa s s s s s s n s s e asnns 940
8.3.1  MMU BeNEMIS 1ttt e e st e e s s e e s s a e raanas 940
S TG 07 |11V L N o] 311 (=T o1 0= 941
8.3.2.1  MMU Address Translation PrOCESS ....ueiiiietrrtraaiaessaannessaannnessaaanneesaaanrressaanneessnn 942
8.3.3  Translation Tables ........eiiiii e 943
8.3.3.1 Translation Table HIierarChy ........ccooeiiiiiiiiiiiiii i s s s e s snnne s annnnneeanns 943
8.3.3.2  First-Level Translation Table .......ccieiiiiii i r s s e s e e aaanneeens 944
8.3.3.2.1  First-Level DeSCriptor FOIMAL ...uuuueeeiiiiieeeinaineessaante s rsansse s saaassssaannessaaanness 945
8.3.3.2.2  First-Level Page DesCriptor FOIMAt ..uuuiiiiieeeiiiiieeseasnneessanneeessannseessannneessannnness 945
8.3.3.2.3  First-Level Section DeSCrptor FOMMAL ....vvueeiiseiieiriterineineiaerasiarsrassiaineaans 946
8.3.3.2.4  Section Translation SUMMAIY ...uiiueeeiiiieeiiiiiraaarre s rarrss s raansss s saanresaaannes 946
8.3.3.2.5 Supersection Translation SUMMAIY ....iicceeeeiseiieeereainnressrannrerseannresssannneessasnnness 946
8.3.3.3  TWO-LeVel TranSIation .....oiveeeeiiiii i rs e e s saanr e s snann e s sanannnesaannneeeann 947
8.3.3.3.1 Second-Level DescCriptor FOMAL .. ....eeiiiieieiiiiiteiriieeriess s raaaes s saaaeesanannes 948
8.3.3.3.2 Small Page Translation SUMMAIY ....ccivieiueeesssinneesrasnneessasnneessssnnesssssnnessessnnees 948
8.3.3.3.3 Large Page Translation SUMMAIY .....cceeiiueiriseiiieeiineiirieisisrsnssireransainnins 949
8.3.4 Translation Lookaside BUIfEr .......uiiieeiiiiiiiiiii i e r e annes 949
8.3. 4.1  TLB ENtrY FOMMAL uuuuuuusnnnnnnnneesssssssssssssssssssssssssssssssmmmmmesmsmmmiiiimmmmssssssssssssnnnnns 950
8.3.5 MMU Error HANAING .uveueiiieiiiteiiie s r et s r s s s s s e e s s s n s s e s n e s e nnes 951
8.3.6 MMU INnstance DesSigN ParameterS .. .....eeieeeeeeiriieteriaastarsranntestsaassesaaannnssaaannnssssannnes 951
8.4 MMU Basic Programming MOGEl ......ceiiiiiiiiiiiiieiiiies s sainnesssasnneessasneessssnnnressannnnessannnnesss 953
8.4.1 WIriting TLB ENtriesS StatiCally +..vvvuseiieiiieiie i ire i e s s nesanees 954
8.4.1.1  Protecting TLB ENtrES ..uuiiiiiiiiiiii i sraire s s aate s s raas st asanae s s sann s s aaanneeann 954
S A 1= 11 [ To I 2 T 1 = 955
8.4.1.3 Reading TLB ENrES .i.uuuiieiiiiiirieiii s s s e raneaas 955
8.4.2 Programming the MMU DynamiCally ........ciieeeiiiiieiieiiiineiiiiiesisaiinnssssaiansssaannneessannns 955
8.4.2.1  Programming the MMU Using First- and Second-Level Translation Tables ..............cceuu..s 956
8.5 Y L =T RS (= g 1Yo T 960
8.5.1 Register MappPing SUMMIEIY .. .uuueeiiiieesiraieeesraastessaastessaastestaaasssssaaassssssannnssssannnes 960
8.5.2 MMU ReQIStEr DESCIIPION 1uieeeiteiineessssanreessaaneeessaanneessaanneessassnnesssssnnressesnnnessennnes 961
9 D P 973
9.1 SDMA MOUUIE OVEIVIEW .. ueeeteiiaetetiaaate s ssa e s ssa s e et saaan s e s ssan s e st saans e s s saannnessaannnessannnnsessnnn 974
9.2 SDMA Controller ENVIFONMENT . ..uueiiessesiiiieesissitessssisse s ssante s ssassssssaasssssasasnnssssannnssssannnns 976
9.2.1  ENVIFONMENT OVEIVIEW . .uvtettnneesssanneessasnneessaannnessaannnsssaanneessasnnnesssssnnesssssnnnesssnnnes 976
9.2.2 SDMA ReqUESE SChEME . .uiiiiiiiiiii i s 976
9.3 ST 1Y 1Y o T L = (=T = U T o 977
9.3.1 External SDMA Request Interface DeSCHPLON ..uvuueiieeiiutiiitrieiiiee i anrsraneaanns 977
9.3.2 Clocking, Reset, and Power-Management SChEME .......viiiiiiiiiiiiiiiiii i aaanes 978
LS 20 2001 R (0T 4] T 978
LS TR T (=T = 979
9.3.2.2.1  AsSynchronous Hardware RESEL .......eeiiiiiiiiiiiiiitei it sare s ssaanae s sananresaaanness 979
9.3.2.2.2 Software Reset Through the Configuration POrt .........ccceviiiiiiiiiiiiiiiiiiinieees 979
9.3.2.3  POWEI DOM@IN eetetiietestseanneessaaneessaanneessaannnessaannenssaannnessaannnesssssnneesssnnnnessnn 979
SWPU223G—-July 2007 —Revised August 2010 Contents 15

Copyright © 2007-2010, Texas Instruments Incorporated



Public Version & TEXAS

INSTRUMENTS
www.ti.com
9.3.3  HardWare REQUESES t.uuutiutiistereeiset it sse e e sr s st e s et s a s sr s s st s s e ssan e aaneaanns 979
9.3.3.1  Interrupts to the MPU SUDSYSIEM .. .uuiiiseiiiiiie i raanens 979
9.3.3.2 DMA Requests to the SDMA CONLIOllEr ....uueiiiiiiiei i ainn e eaaas 980
9.4 ST 1Y N B g Tox 17 oL 1= o3 ] o] o o 983
9.4.1 Logical Channel Transfer OVEIVIEW .. .....iiieeiiiiite et aaanresssaannessaaannnesaaanrssaaannnes 983
9.4.2 FIFO QUEeUE MEMOIY POOI ...ttt rr e s ss e ssann s s saannr e s saannes 985
LB e T ¥ [0 | {130 1Y Yo = 985
.44  PaCKEU ACCESSES .ttuuutiiusttrustirseiase st st tas et aa s ra e st et 989
LS T 10 1 A I = 1 T T 0 990
LS L I = o [F= 1] 0 T @0 1YY £ o o 990
9.4.7 Transfer SYNChroNiZatiON ....i.ueiiseiiiiiri e rnes 990
9.4.7.1  Software SYNCRIrONIZALION «...uuueeiiiiieeeiasi s rr e rare s tsaiase s saaanessaaannneaaas 990
9.4.7.2  Hardware SYNChronization ........eiieeeiiseisiiiiiiiie i a s saanens 990
9.4.8 Thread Budget AlIOCALION ........eeeiiiiieaiaa e ssa e te s ssaanre s s sanse s s saanneessaannnesaaannnesaaannnes 993
9.4.9 FIFO Budget AllOCAtION .uuuiissseiisiiee i sssaiseessaanae s ssasse s ssaasessssaanessaannnnssssannnes 993
9.4.10 Chained Logical Channel TransSferS ....uvveiviririiiii i i s ranes 994
9.4.11 Reprogramming an ACtive Channel ........coiieiiiiiiiiiii i rr e rraann e aaanns 994
S O A 1 01 (T € (1] 1A = =T = o) 994
9.4.13 Packet SYNChrONIZatioN . ...uvssiieeiiieeiieri e s s e sa e e s e ranes 995
9.4.14 Graphics AcCeleration SUPPOIT .. .uueiiuseiieeiissiriatrase st raresannernes 996
9.4.15 SUPEIVISON MOOES 1uuuuutsetiistnesisaee s ssaiae e ss s e s s s s s e st s st e st sasa e st asansessaaannnesssannnes 997
9.4.16 Posted and NONPOSIEA WIES ...uuiiustiieeiintisiate e aee s sas s s s sae s sanesannesns 997
9.4.17 Disabling a Channel DUNNG TranSfer .....ui i e r e r e arann e ananns 997
9.4.18 FIFO Draining MeCHANISIM ... .uuueeiiiiieiiss i rr s s ais s ss e s asaan s s ssann e ssannes 997
S S T T 998
9.4.20 POWEr MaANAQEIMENT wuiiiiiiiiiisssraaaaaa s s e s e et sttsstraaaaasasssasssnnnnnsesessssssssssssnns 998
9.4.20.1 Interconnect ClOCK AULO-IAIE ..iuuiiiuiiiiiiiiiii i s 998
9.4.20.2 Automatic Standby MOOE .....cieiiiiiiiiii i e 998
9.5 SDMA Basic Programming MOGEI ....uueiiiuiiiiiiisiiii i s s s anaes 998
LS TR RS T =Y (1] o O 0] 1T 11 = 0] o 998
9.5.2 Software-Triggered (Nonsynchronized) Transfer ......ovceiiiiiiiiiii e 999
9.5.3 Hardware-Synchronized TransSfer ...uiveivieeiiiiiiii i i aaes 1000
9.5.4 Synchronized Transfer Monitoring USING CDAC .....uiiiiiiiiieiiiiie i isiisssssainnrsssannns 1002
9.5.5 Concurrent Software and Hardware Synchronization ........cveveevieiriiirieiniiirneiaaes 1003
9.5.6  ChainNed TranS el .uuuiseisseiiiri i 1003
9.5.7 90° Clockwise IMage ROTALION ...ueiiiiuereiiiiiesiratessrasessssise s saaisrsssainrsssaannnsssaannes 1003
LSS TE T €1 = 1o o1 To @] o 1= = L1 [ ] 1004
9.6 SDMA USE CaSES QNG TiPS +euuuttrunntruseinunesassssane ettt tasasassisaineins 1005

9.6.1 Camcorder Use Case: How to Configure SDMA to Handle Transfers With McBSP2 and MMC to
EXIErNal DRAM ottt e 1005
LS G700 0 R [ 11 o [T 1T 1005
9.6.1.2 SDMA Configuration to Transfer Data Between the McBSP and External DRAM ............. 1005
LS T00 0t O 1V T 1005
9.6.1.2.2  ENVIFONMENT 1 1uuttiuttiteiassesats s ssss e e s ssa s saas e tasn e e ssaassansesanness 1006
9.6.1.2.3  Data Path ..uuiiiiiiiiiiiiiiiiiiiiiiiiiii e 1006
9.6.1.2.4  Programming FIOW ...uuiiieiiiieiiiriris st 1006
9.6.1.3 SDMA Configuration to Transfer Data Between MMC and External DRAM ............ccovueen 1009
9.6.1.3.1  OVEIVIEW 11uutiuuteiistaninnissssisaseiassesastssstssseiasssassesasterasessnsssasserannerasessnnns 1009
9.6.1.3.2  Programming FIOW ....uuiiieiiiieiiiriris st ss s 1009
9.7 ST Y N =T 1 =T (0 1= L T | 1012
9.7.1 SDMA INStANCE SUMMIEAIY 1ttitiiiiiinsiiissssssssssrseessssttstirraaasssssssssrreeeeerrmmmmmmis 1012
9.7.2  SDMA REQISIEr SUMMAIY . uuuuuetiutsiunernetsssssss s st sanstaessansssrassannstainesnns 1012
9.7.3 SDMA Register DESCIIPHON wuuutiiuseiiteiissirisrse e s s saareranerans 1013
16 Contents SWPU223G-July 2007 —-Revised August 2010

Copyright © 2007-2010, Texas Instruments Incorporated



& TEXAS Public Version
INSTRUMENTS
www.ti.com

10 LN (=T VT oL A @do] a1 o] 1 =T PPN 1039
10.1  Interrupt CONLrOllEr OVEIVIEW .u.uuusiiseisseisss et s e ssa s s sas e s aas s s s s s s e aan e sana e sann e raneanans 1040
10.2  Interrupt Controller ENVIFONMENT ... ..ueiiieie it er s e s sass s s saaaaes s saaan s s ssaan e s ssannasssannnnnsss 1042
10.3  MPU Subsystem INTCPS INtEQration ...uuueeeeseieeesssaneeessannneessasnneesssssnnesssssnnmessssnnnessesnnnesss 1043
10.3.1 Clocking, Reset, and Power Management SChemME .....coeieiiiiiieeiiiiirerieairresaaanresaannnes 1043
10.3.1.1 MPU SubsysStem INTC CIOCKS ..uuuuueteiiiietesiiaiasesiaaanesssaianssssaannesssaannsassaannnnesss 1043
10.3.1.2 Hardware and SOftware RESEt .....ceiieiisiiiriisiriii i 1043
020 70t R B o 1= g 1Y o g T =T 0 0 =T o 1044
10.3.2  INterrupt REQUESE LINES ..uiuuuueeiiiiiiettiriiittessaatee s ssaase s ssssae s sasaaae s s aaannesssannnsssaannns 1044
10.4 Interrupt Controller FUNCtiONal DESCIIPLION . uureiiiiieieeiiiiteessaaneeessasnneessaasnneessaannressaannnessennnnenss 1047
0 1 R 101 (= 0 0 L 00T =TT | o 1049
020t I A T 0 1U ) ST =1 =T o1 ) o 1049
10.4.1.2 IMASKING +tterrinnneerennneesssanneesssaneesssaanneessesnnnessessnneesessnnesssssnnesssssnnnesssnnnness 1049
10.4.1.2.1  INdividual MASKING +..uueeuneiiteiieirierise s rs s aanenans 1049
10.4.1.2.2 Priority MasKING .uuuueeeiiiieeiiiiieessaittesraaste s srasss s ssaannssssaannnssaaannesssannnes 1049
10.4.1.3  PriOrity SOMING weeeuieneeessasneesseannneessaanneessaanneesseannnesssssnneessssnnnessssnnneessssnnnessnn 1049
O I =T 1y (=] Gl 0] =T ox 1 o 1050
10.4.3 MOAUIE POWET SAVING «ettiinuneeiineee st esraatee s saaastessaassestsaannsssaaansssssaannnesssannnes 1050
10.4.4 INTEITUPL LAtENCY tutviiiiiisisssiissssssssssssssssssssssssssssssssssssssssssnsnnemeesssssssmmmssssssssnnnnnns 1050
10.5 Interrupt Basic Programming MOGEI .....cueeiiueiiiuieiieiiiris e isiee s ss s sass e rannenans 1051
10.5.1 INtialiZatioN SEQUENCE ...iiuueeeiiiiatteriaiatte s sraate s ssasse s ssaasan st aaaan s s saannesssaannnsssaannes 1051
10.5.2 MPU INTC ProCesSing SEOUENCE ..uuueersenreereaanneessaannnessssnnnesssssnnesssssnnessssssnnessssnnnes 1051
10.5.3 MPU INTC Preemptive ProCeSSING SEQUENCE ..uueiuerirunerinterineisissisisssinsssansarinsisinssanns 1055
10.5.4 MPU INTC Spurious Interrupt Handling ......ceeviiieieiiiiiie i nsiiesssriiansessannsnsssaanns 1058
10.6 Interrupt Controller REQIStEr MaNUAI ....vieeeeiiiieesiiieessaainnessaasnneesaaannresraanneessaannnesssnnnnenss 1059
10.6.1  INSTANCE SUMIMANY tuuustetiinusneesnananeesssasneesraansessaaasressaaassestasssnessasansressssannresssnnnns 1059
10.6.2 REQISIEr SUMIMAIY .uueiiiiiatee e saaa e st ee s saaasae s saaatestsaaaasssaaannnssssannnnsssannnns 1059
10.6.3 MPU INTC Register DeSCIPIONS 1..uueieeiiintessiainneessainneessessnneesassnneessesnnnessssnnnesssannes 1060
10.6.4 Modem INTC RegiSter DESCIPLIONS . uuuuueiuteiiseernsirinrsise s sareraesainrsans 1070
11 =TT VST BT =3 2] €= 0 PP 1073
11.1  General-Purpose Memory CONrollEr ......ueeeiiiie i i s s s s ae s saannnenas 1074
11.1.1 General-Purpose Memory Controller OVEIVIEW ......c.eeivseeriureiineiniesiisssinerinsianneraineaanns 1074
R 0 R Y O (= 1075
11.1.2 GPMC ENVIFONMIENT 1 uuutttiiatessaaeeessaassesssaassesssassessssassnssssassnssssasnnnessssnnnesssannns 1075
8 I G T €Y [ 11 1= = LT o 1079
0 O T A 0 1= 2o ) o) 1079
11.1.3.2 Clocking, Reset, and Power-Management SChemMe .......c.cevviiiiieiiiiiinesiiiiinainnneaaaas 1080
0 00 77 R [ o] (1 1080
11.1.3.2.2 Hardware RESEL .....ueeiiiiiii i st st e s saasae s saanne s saaann e s saaannnesaaannnns 1080
11.1.3.2.3  SOfWAIrE RESEL 1iuuueiiiiiiiiiiiiii it r s ra e 1080
11.1.3.2.4 Power Domain, Power Saving, and Reset Management .......ccvvvviieeerrnnnneerrnnnnnens 1080
11.1.3.2.5 Hardware REOUESES ...iuuueiiiiiiiieeiiaieesaaaante s ssaase s ssaanss st saannnssaaannnessaannness 1080
11.1.3.3 GPMC Address and Dat@ BUS ...ciiiueseiiiiiseiiriieeinsississins s s ssannsssssaannnesss 1081
11.1.3.3.1 GPMC I/O Configuration Setting (in Default Pinout Mode 0) .......ccevviiiiiiiiiinininninns 1081
11.1.3.3.2 GPMC CSO0 Default Configuration at IC RESEel .....evviuiiiisiiiiieiiiiiiiiiiinieeeaas 1081
11.1.4 GPMC Functional DEeSCHPLION wuuuiuueseiiiitteisaistesisassesisasssessasissssssannrsessaannnsssannnes 1082
5 Ot I I T~ o ) oo 1082
11.1.4.2 L3 INtErCONNECTE INTEITACE .uuueeiiiiiieii i r e e st raae e s ta e ae s ssa e e e saaanresaaannneeannn 1083
11.1.4.3 Address Decoder, GPMC Configuration, and Chip-Select Configuration Register File ........ 1084
11.1.4.4 Error Correction Code ENQINE ...uuiiuiiiiuiirieiiiteiiisiti st sasssasss i s saiessanns 1084
11.1.4.5 Prefetch and Write-POStiNG ENQINE . .cviiieiiiiiiie i rr e s a e e s s s rannneeeas 1085
11.1.4.6 External Device/Memory Port INterface .......eviiviueeiiiiiieiiiiiii i raiinresaannnness 1085
11.1.5 GPMC Basic Programming MOGE!l ......cueiiiuiiiiiiiiiiiiiiiie i s s saees 1085
SWPU223G—-July 2007 —Revised August 2010 Contents 17

Copyright © 2007-2010, Texas Instruments Incorporated



Public Version & TEXAS
INSTRUMENTS
www.ti.com
11.1.5.1 Chip-Select Base Address and Region Size Configuration .........ccevvveeivieriiiininerinea, 1085
11.1.5.2 Access Protocol Configuration ......eeieseisissisissiiieiiririsni s 1087
11.1.5.2.1 SUPPOIEd DEVICES uutiiistiiistiiistiiteiiteiistisissisise i s iairerassssinneias 1087
11.1.5.2.2 Access Size Adaptation and Device Width .......ooiiiiiiiiiiiiiiii s 1087
11.1.5.2.3 Address/Data-Multiplexing INterface ......ccevvieeiiiiiiiiiiiiii s 1087
11.1.5.2.4 Address and Data BUS ....uciviieiiniiiisiiiisiiiiiiii i 1087
11.1.5.2.5 Asynchronous and SYNChroNOUS ACCESS ...uiuureriseirinririnsiiteiaeerinrssissianreianneans 1088
11.1.5.2.6 Page and BUISt SUPPOIT .. ..eeeiiiieeeiiaineesasaanteessaansasssaanas st ssannnessaannnessaannnes 1088
11.1.5.2.7 System Burst Versus External Device BUrst SUPPOI .....uveiiiiiiieiinniinesiiiiinesinninns 1088
5 5T T I 00T ST =1 11 1089
11.1.5.3.1 Read Cycle Time and Write Cycle Time (RDCYCLETIME/WRCYCLETIME) .............. 1090
11.1.5.3.2 nCS: Chip-Select Signal Control Assertion/Deassertion Time
(CSONTIME/CSRDOFFTIME/CSWROFFTIME/CSEXTRADELAY) evviiiiiiieeniiannennnns 1091
11.1.5.3.3 nADV/ALE: Address Valid/Address Latch Enable Signal Control Assertion/Deassertion Time
(ADVONTIME/ADVRDOFFTIME/ADVWROFFTIME/ADVEXTRADELAY) ..vvvviviiaiinenns 1091
11.1.5.3.4 nOE/nRE: Output Enable/Read Enable Signal Control Assertion/Deassertion Time
(OEONTIME/OEOFFTIME/OEEXTRADELAY) ettt siesaesnnaenaess 1092
11.1.5.3.5 nWE: Write Enable Signal Control Assertion/Deassertion Time
(WEONTIME/WEOFFTIME/WEEXTRADELAY) +eeiiiiieiiaaieessaannnesssnsnneessannnneeans 1092
11.1.5.3.6  GPMC _CLK 11utiiuiiiiiteititiie e st e e s s s s s st e s s s s s a s e sansa e rn s aeanans 1093
11.1.5.3.7 GPMC_CLK and Control Signals Setup and HOld ........cccvviiiiiiiiiiiiiiii e 1093
11.1.5.3.8 Access Time (RDACCESSTIME / WRACCESSTIME) ...vvvviiiiiieeiiaiieeinainnnensnnnnees 1093
11.1.5.3.9 Page Burst Access Time (PAGEBURSTACCESSTIME) ...ivvviiiieiiniiiiinienneineennenns 1094
11.1.5.3.10 BUS KEEPING SUPPOI 4euuuuuunesiinnressannnesssanstesssassessssissnssssannnssssasnnrsssasnnns 1095
11.1.5.4 WAIT Pin MoNitoring CONEIOl .uuuiuueeiiseiiietiseiate e ssierssassaas s saae s ssia s saeesannens 1095
11.1.5.4.1 Wait Monitoring During an Asynchronous Read ACCESS ...iiiieirriiiinieririiineeiaaaineess 1095
11.1.5.4.2 Wait Monitoring During an ASynchronous WIite ACCESS ...vivvurrrrirninneririinnesiininness 1097
11.1.5.4.3 Wait Monitoring During a Synchronous Read ACCESS .....c.eiviriiiiiiiiiiiiiririeiiieeians 1097
11.1.5.4.4 Wait Monitoring During a Synchronous WIite ACCESS ....ivririiurrrirrininriraiineesaaannness 1098
11.1.5.4.5 WAIT With NAND DEVICE utuusurutiueernerninntreiisssssiasssssissasssaniasssassansassanannens 1099
11.1.5.4.6 Idle Cycle Control Between SUCCESSIVE ACCESSES ..uurrriuririsrisinrraissrirernrisinninns 1099
11.1.5.4.7 Slow Device Support (TIMEPARAGRANULARITY Parameter) .....ccvvvvvinririneininninns 1101
0 O o T ) . o (o T o [T T 1101
R T G = - 1101
11.1.5.7 WRITE PROTECT (NWP) 1 uuiuuiititiititerertsaas e sassaas s sasssnssssassansnasanssnnsanssns 1102
11.1.5.8 BYTE ENABLE (NBEL/NBED) ..euutiuiiutiseintisinseissasssssnssssesansasssassansssssssnnssnsas 1102
11.1.5.9 Asynchronous ACCESS DESCHPLION . uuuruueirueriinteiinreraneisinrrrssrarerasessinrraieesanneraneens 1102
11.1.5.9.1 Asynchronous SiNgle REAT ......cceiiiuiiiiiiiiiiiiiii s naeenaas 1102
11.1.5.9.2 AsSyNnchronous SiNgle W ...uiiueeeiiiiieiiiiierrsie st aare s sainae s sanannees 1105
11.1.5.9.3 Asynchronous Multiple (Page Mode) Read ........ccevviuriiiiiiiiiiiiriiiiiieiaeiinneas 1107
11.1.5.10 SYNCHIONOUS ACCESS .eiinuunnterinntasssaantesstaansessaannessaaanneesaaannressaaansesssannnnnsss 1108
11.1.5.10.1 Synchronous SiNgle REAA .....iiiieiiiiiiiiiiiii i s s sasannes 1108
11.1.5.10.2 Synchronous SiNgIe WIE .....uvueiiieiiiieii it i ssasraneenas 1111
11.1.5.10.3 Synchronous Multiple (Burst) Read (4-, 8-, 16-Word16 Burst With Wraparound Capability)
......................................................................................................... 1112
11.1.5.10.4 Synchronous Multiple (BUrSt) WIITE ....eiieeiiieeiiieiiirisie s rneriasssinesneenas 1114
11.1.5.11 pSRAM Basic Programming MOl ........c.uuieiiiiiiiiiiiii i e s nanneee s 1116
0 O 0= 0 2 = ) o =T o[ 1117
11.1.5.13 BOOt CONfIGUIALION wuuuueeisteiseisieeise st et r et r e s s s s n s s s nssan s raneesnns 1117
11.1.5.14 NAND Device Basic Programming Model ........cceiiiiiiiiiiiiiiiiiiiii e rnanaeee s 1117
11.1.5.14.1 NAND Memory Device in Byte or Word16 Stream Mode .......cccvvviiiniiiiiiiinneiiinnnns 1117
11.1.5.14.2 NAND Device-Ready Pin .....c.ciiiiiiuiiiiiiiiiiii s as s ssinssaeeaas 1123
I O 8 T e S O @ 7 11U ] - o 1124
11.1.5.14.4 Prefetch and Write-Posting ENGINE ...ovueeieiiiiiiiii i s n e 1140

18

Contents

SWPU223G-July 2007 —-Revised August 2010

Copyright © 2007-2010, Texas Instruments Incorporated



& TEXAS Public Version
INSTRUMENTS
www.ti.com
11.1.6 GPMC USE CaSES ANU TIPS uturuueiuerinneinteriseissssssssanssaessasssasssantssasesansiaineranns 1148
11.1.6.1 How to Set GPMC Timing Parameters for TypiCcal ACCESSES ...cuvvririiiinriiireiirerineiiinnss 1148
11.1.6.1.1 External Memory Attached to the GPMC Module .......cceviiiiiiiiiiiiiiiiiiii e 1148
11.1.6.1.2 TypiCal GPMC SEIUD .uttiuutiittinntirseiaeerastssassrssiannssaasssanr s saassaasesanssannerns 1148
11.1.6.2 How to Choose a Suitable Memory to Use With the GPMC ......c.ciiiiiiiiiiiiiiiiiiiieeeenns 1153
11.1.6.2.1 Supported MemOrieS OF DEVICES ..uueriiruuurrerriinttessaanstesiaaissesiasinnssssinnnssasannnes 1154
11.1.6.2.2 GPMC Features and SettiNgS ..uvvueeiiureiiutirieeiieeiisiirssissisinsrasssarsrasaannsins 1156
11.1.7 GPMC RegISter MANUAI .....uueeiiiiiteaiiiteesraaae s ssaaae e s aaann e s ssann e e ssaanntessaannnassaannes 1156
11.1.7.1 GPMC INStANCE SUMMAIY t1iiiissnssssssssssssssesssssssmmmmmsssassssssssssnnnrreeesenmnsm 1156
11.1.7.2 GPMC REQIStEr SUMIMAIY uttuuterustisustssaseiannerasessinssrasssansssasssanssrasstannsiaressanns 1157
11.1.7.3 GPMC RegiSter DESCHPON +uuuueiuseiissesaterisessseiasesasse i sasssraneraeiainn 1158
11.2 SDRAM Controller (SDRC) SUDSYSEM ..uuuuuteiiiitesiiiisesiasisesssainrss st ssaanrssssaansssaaannnes 1186
11.2.1 SDRC SUDSYSIEM OVEIVIEW .uuuseisesiuntssuntersesass s sarss e sanssannsiansesanns 1186
B Ot O o C T [ o 1187
11.2.2 SDRC Subsystem ENVIFONMENT . ....ueeeiiiiieteiiiies s issisessssiiars s ssaannrsssaansnsssaannns 1189
11.2.2.1 SDRC SubSyStem DeSCrPLION . .ueuueeiisssriatsiiseerseisersase i sanreraesaanns 1189
11.2.2.2 External Interface ConfiguIation .........ooiiiiiiiii i i ra e rrranr e rraanneeanas 1191
11.2.2.2.1 CSO0, CS1 MEMOIY SPACES 1.uuuuuuuuununnnsssssssnmmmmmmesestiimmmmmmasssssismnnn 1191
11.2.2.2.2 AC TiMING CONLIOl «tuuuteiiueeiatisiterse st rr s s s e ssaa s sanssanneaas 1191
11.2.2.2.3 Address MUIIPIEXING . eueiuneeeiiiiiteeaaiate s saaer e s sranne s ssanne s saaannessaaannresaaannnes 1192
11.2.3 SDRC SubSyStem INtEGratiOn ....uuseesesssseesisisressssissesissanessssasnessssaannressaansresssannes 1196
11.2.3.1 Clocking, Reset, and Power Management SCheme .......c.ccvviiiiiiiiiiiieeinaineernninneenanns 1197
5 22 7t I O O [ o) (o 1197
11.2.3.1.2 HArdware RESEL ..uuiiuiiiiuiiiistiiistiiitiiiii i aaneraisssaaneias 1198
11.2.3.1.3  SOftWAIre RESEL .uviieiiiieiiteia i et r e s st s aan e raas 1198
11.2.3.1.4 POWEr MaNagEmMENT ...iiiiiiiiisisiaaaasssassssasaeeessssstssssaaassssssssssnsnnnneeesssssss 1198
11.2.4 SDRC Subsystem Functional DeSCIPON . ..uuueiiviustesiiiisseeissisessssiinrssssairressaansressaannes 1199
11.2.4.1 SDRAM Memory SCheAUIET ...uuiiieeiiiiite i r st ra s aanes 1199
11.2.4.1.1 Memory AcCesS SChedUliNg ....cvvueiiieiiiiiiiii i i raas 1201
11.2.4.1.2 Arbitration PONCY ..uuueeiiiiiieiiiiii i r s s s s s s ss e aan e annes 1201
11.2.4.1.3 Internal Class Arbitration ......c.evieiiiiiii i e 1203
8 T T 1204
11.2.4.1.5 ROAON ENQING 1uuuuitiiiiiteiiiiiessisaie s ssaie s ssa e s ssaats s s sanae st saannnssaaannnes 1207
5 O ot A G T VT 1T o = o T T 1208
11.2.4.2 MOAUIE POWET SAVING tuuttuuterustirsnisssssssss it sanerasssasrssassiannerarsssanns 1209
11.2.4.3 System Power Management ...uuiiiisssssssnnnseessssisssisssissssssssssssssnnnssssesnnns 1209
R T I | 1209
11.2.4.4.1 CSO-CS1 MEMOIY SPACES .urriiuuuurerrssnnnrerssiasterissasnarirsssnseiissisessistineimsinnnes 1210
11.2.4.4.2 BanK TraCKiNg «ueuueuueeeisiuneeiiiiissssiiattessasassessaaassesssasssssssisnsssasinnnssssannnes 1211
11.2.4.4.3 Address MUIIPIEXING .veiuueeineinatireeiree it riare e s s saar s raassran e sanssannesas 1212
11.2.4.4.4 Bank AllOCatioN SEtHNG ..ueeeeiiiiieeiiiiiee i sra e saanre s sranre s saannessaaanneess 1212
11.2.4.4.5 Data Multiplexing During Write OperationS .....oceeeerriisssesirsinsesissinesiaiiinrssaainnns 1216
11.2.4.4.6 Data Demultiplexing During Read Operations .......cvvveeviririseisieriiieeiinreieiainnins 1218
11.2.4.4.7 Refresh Management .......eeeiiiiii i r e s rraar e s sa e e s sanannn e sanannes 1219
11.2.4.4.8 System Power Management ...uuueeesssiisssssssssrrrrreeesssisssrissiaissssssssssssnsssesnnns 1220
11.2.4.4.9 POWEr-SaViNg FEAUINES ...uuuiuiiietirteiae it riare s raies s s s aaaessaiessaneesas 1220
11.2.4.4.10 SDRC POWEr-DOWN MOUE ..uuviiuutiiseiiteiitesistsrissisississssaaterassssassssnsssansesas 1223
11.2.4.4.11 Controlled Delay LiNe ...ucuueeeiiiiiiiiiiiiesisites s ississssssinnssssiannssssannnes 1223
11.2.4.5 MOGE REGISIEIS . uuuuutiueeinteistirsstses st s taa st aase e s e s e tan s s aa s sanneraneesnns 1226
11.2.4.5.1 Mode RegiSter (MR) ...ttt eiiaie e eaa it ra it e s ssaaas e s s saanne e s anannnessaannes 1226
11.2.4.5.2 Extended Mode Register 2 (EMR2) ...iiiuuuiiiiiiiiiiiiieriine s isaissesssainsessaainneess 1226
11.2.5 SDRC Subsystem Basic Programming MOGEel .......cveiiiiiiiiiiiiiiiiriris e rneenaes 1227
11.2.5.1 SMS Basic Programming Model .......coeviiiiiiiiiiiiiii i 1227
SWPU223G—-July 2007 —Revised August 2010 Contents 19

Copyright © 2007-2010, Texas Instruments Incorporated



Public Version & TEXAS
INSTRUMENTS
www.ti.com
11.2.5.1.1 SMS FIreWall USAgE ..veiiueiiiuiiiitirieiiis it isiessasssannssassssnsssnssannesns 1227
11.2.5.1.2 VRFB Context CONfIQUratioN ........eeeissiieeeeriiiteesraannessaaansesssaannessaaannessaaannnes 1227
11.2.5.1.3 Memory-Access Scheduler Configuration ........cceeivviieisririiieeiiiiiiiiaaiinees 1229
0 022 T A S o 1o T o1 1229
11.2.5.2 SDRC CONfIQUIALION +1uustistsiseissessssssasss s ssss s ssasssaasesanneraessnnns 1230
I 2 T R | (=] (o 1230
11.2.5.2.2 ReESEL BENAVIOr 1.uviieiiiiiiiiiiii i e 1230
11.2.5.3 SDRC SEIUD t1uutinuutinnsrsseistesseissssase sttt st st i e 1231
11.2.5.3.1 Chip-Select CoNfiQUration ......iveveesissiiueeeriiiresrrasresrsairessasisesiasinnrssaainnnes 1231
I8 2N ST 37 Y/ 1= 3T o VA @0 o110 11 7= o o 1231
11.2.5.3.3 SDRAM AC TimiNg Parameters ......iceeiiueiriseisineriiiirriseaiairaainsins 1232
11.2.5.3.4 DLL/CDL CONfIQUIAtION wuuuuussissiuansssssnnesssanssessansssesssansssssssinnnssssinnsssssinnnes 1232
11.2.5.3.5 Mode Register Programming and Modes of Operation .........ccvvvevviiiiinriiieeiiieenans 1233
11.2.5.3.6 Autorefresh Management ......oceeeiiiiii i sraanre s rranre s saaannessaaanneess 1234
11.2.5.3.7 Page ClOSUre SIrat@gy ....uueeesissuueesissneeessainnressaissestsanssssssannessssiisnssimsinnns 1235
11.2.5.4 Manual Software COMMANAS ...uuiuuterineirnrirerare i rs it raar s sareraneens 1235
11.2.5.4.1 Low-Power SDR/Mobile DDR Initialization SEqUENCE .......ccvviriiiiiiiiiiirirriiiineians 1237
11.2.5.4.2 ReEA0/WITE ACCESS tiuutiiirtiiintiiistiiiieiiirissist i iaareasesaaneias 1237
11.2.5.4.3 Memory POWer ManagemeNnt ......eeeeivsseeeirsinnremrmiasreeirasresssanssessssasnesraainnees 1237
11.2.5.5 Error ManagemMENT wuueeeeeeiiiiiiiiisiiaaiinasasssssssssssssssssssssasaassssssssssssnnnnnmeesssssss 1240
11.2.6 SDRC USE CaSES AN TIPS uueretruuunneersnunnnesrannssestsmssesismissnstsssinnesssisnmessssnnesimmnnns 1240
11.2.6.1 How to Program the VRFB .....uiiiiiiiiiiii s e e aes 1240
11.2.6.1.1 VRFB Rotation MeChaniSM ...civueiiisiiiiuiiiiiiriinis s nanneaans 1240
11.2.6.1.2 Setting @ VRFB CONEXE 1.uuuueiiiiiieiiiiireiiiienssssissasssasssssssaassesssssnnssssannnss 1242
11.2.6.1.3 Applicative Use Case and TIPS «uvueeivureiiureristirinriassiinerineisinsiaissrannsraeainnins 1245
11.2.6.2 SMS Mode Of OPEIatiON w.uuueiruseriuneriseirinrsrseiate s e sasssasrsaaserannens 1248
11.2.6.2.1 SDRAM Memory Scheduler and Arbitration POlICY .....ccvvviiiiiiniiiiiiiiiiiiiiciiaeeas 1248
11.2.6.2.2  ArDitration DECISION ..uueiuueirseiies et rae st sr s s sar s raaraaannaas 1249
11.2.6.2.3  Arbitration GranUIAIILY ......eeeeiiiieeiaa i a s r e e s s aate e s raane e s aannne e aaannees 1251
11.2.6.2.4 How these MechaniSms INtEract .........iveeiiiieiiiiiiiiiiiiiiiiiii s 1253
11.2.6.3 Typical SDRC connection to an External SDRAM DEVICE .....ivvviiiiiiiniirinninineiiineianeens 1257
11.2.6.3.1 External Memory Attached to the SDRC ModUle ........cceviiiiiiiiiiiiiiiiiieeaaeiaeess 1258
11.2.6.3.2 DDR-SDRAM Memory General FACES ......eiiiiiiuiieiiiiiieiiiiisssiniiesisiinsssaninnns 1258
11.2.6.3.3 SDRC TYPICAl SEIUP uttiuuteintinntirneiaesrastssiatsriss s s sans i s sanssannesas 1260
11.2.6.4 Camcorder Use Case: How to Configure the VRFB ......ccciiiiiiiiiiiiii i nreaeee e 1263
0 T B R O Y=Y = 1263
11.2.6.4.2 ENVIFONIMENT «uuuiuuttiateiseesseisessasts e saesss s saasstaas e s e asanssaassannssannasannsnns 1264
11.2.6.4.3 Data Path ...ccueiiieiiiiiiiiii i s 1265
11.2.6.4.4 Programming FIOW ....cuiiiuueiiiiiiiiiiirniie st s ssasss s ssainse s sasinnsssasannnes 1265
11.2.6.5 Understanding SDRAM Subsystem AddreSS SPACES ....vvvieririnrrinierineiriniiieiiireraneens 1268
11.2.6.5.1 Physical vs Virtual ADdresSs SPacCES .....ivuiiviriiiieiiiiiiiiiiiiiiiaaaarias 1268
11.2.6.5.2 CS MEMOIY SPACES tetttiiisssnsinssassssssssssmmemmsttiimiimaasassssseemmmmm 1270
11.2.6.6 How to Choose a Suitable SDRAM .....uuiiiiiiiiiiiii i aaes 1272
11.2.6.6.1 SDRAM DeVICE ParameterS ....ivuseiisseisueerissirissiriseianeerassssinssrassianneaneranneias 1272
11.2.6.6.2 SDRC Controller CharacCteristiCS ...uvvvueiiieeiiiiirianiiisiiiiiiiiisiinea, 1273
11.2.6.6.3 SDRAM Device Compatibility VerifiCation .......civveeiiiiiiiiiiiiiiininaenineians 1273
8 O S Y ST =T 51 (=T g 1T U T 1275
11.2.7.1 SMS INStANCE SUMMAIY teuiiiiiiiiiiiissssssssssssssreesssstttiimisaasssssssssssnsnnssseennns 1275
11.2.7.2 SMS REQISIEr SUMMAIY .+ .uuutinuteiuteinsinsrssss st ssassssisssasstaessansssisssansssannens 1275
11.2.7.3 SMS Register DESCIIPHON . .uuuiuseiiseiissiritsiisss i sar e raseaanns 1275
11.2.8 SDRC Register ManUal ...uv.uueeiiiiiieiiiiiiieiriie s isiase s tssise s sssias s ssanr s e ssaannnsssannnes 1288
11.2.8.1 SDRC INStANCE SUMMEAIY 1uuuueterruanrerrriastessrasseessaassnesiaasnesssarrressaassresraaannnsss 1288
11.2.8.2 SDRC REQISIEr SUMMAIY .uttiuseiuseiissesistsisesrseisisssate st 1288
20 Contents SWPU223G-July 2007 —-Revised August 2010

Copyright © 2007-2010, Texas Instruments Incorporated



& TEXAS Public Version
INSTRUMENTS
www.ti.com

11.2.8.3 SDRC Register DESCIIPON .uuiuueiiteiieeiiteiieriseisier st s raessis s sanrsraessanns 1288
11.3  ON-Chip MEMOIY SUDSYSIEM .uieteiiiiteessaatee s saaas et saaan e s saaan e s saaann e s s saannasssaannnessaannnesss 1306
11.3.1 OCM SUDSYSIEM OVEIVIEW . uueesiinnneessnnrsssanastesssassestsaassnssasasnnssssasnnsessasnsnssssnnnns 1306
11.3.2 OCM Subsystem INEGIration .....ueiiueerissiiiterse i sanreranesanns 1307
00 T2 A 1= 2o o) o) o 1307
11.3.2.2 Clocking, Reset, and Power-Management SChemMe .......c.c.eviiiiiieiiiiiieesiniiiaiiinneeaaas 1307
0 0 7 R (o o1 {1 1307
11.3.2.2.2 Hardware RESEL .. ...uieiiiiiiiiiiiiiiee st ss et e s saaaa e s taann e s saaannessaaannnesaaannnes 1308
11.3.2.2.3  POWEI DOMAIN 1tiiuutteiiiinesisasaeessaiasrssssasse s ssaassasssaaasssssaassnssssannnsssssnnnses 1308
11.3.3 OCM Subsystem Functional DeSCIIPtON ...vuueireeiiieiiiii i aaaes 1308
11.3.3.1 OCM_ROM iiiitiiitiiitetainesantesansssanesaanesannesanrssanesaanssannssannssanssssnssennessnnssennsns 1308
O T T 11 Y A 1 1308
12 L0 T L= o= T ] N 1309
12,1 CaAMErA ISP OVEIVIEW .iiieeeeisneeessaaneeessaansaessaannnessaannnessaannnessaaanneessaanneessaannnesssannnnsss 1310
12.1.1  Camera ISP FEALUIMNES .iiiiiiiiiiiiiittraseeesasssasssssaaa s s e s ssssssssssaasanannnnnns 1312
12.2  Camera ISP ENVIFONMENT ...uueiitiiiteiiteisiatsstsiatssasessaat s sassse s ssaa s st s sansasansssiassannssannesans 1315
12.2.1  Camera ISP FUNCHONS ...iuueeeiiiiiteeasaateessaaeee s saanne s ssaanne e ssaannnessaannreesaannnnesaannnns 1315
12.2.2 Camera ISP Signal DeSCIPLIONS . .uueesiseteiiiiittesraataesiaassessaaisnsssaaasrsssaannrssssannnes 1315
12.2.3  Camera ISP MOOES ..uuiiiuiiiieiiite it iase s saes s r s raaess s s sa s s st s saaessnesanesanns 1316
12.2.4 Camera ISP Protocols and Data FOMMALS .....cviiiieieiiiiiieeiiaieessaanneesssaaneressaanneesaaannes 1320
12.2.4.1 Parallel Generic Configuration Protocol and Data Format (8, 10, 11, 12 BitS) ......cvvvuueann.. 1320
12.2.4.2 Parallel Generic Configuration: JPEG Sensor Connection on the Parallel Interface ........... 1321
12.2.4.3 ITU-R BT.656 Protocol and Data Format (8, 10 BitS) .....vvverivusrriunsrineirinniiineiineiinen, 1321
12.2.4.4 Camera Serial Interface (CSI1) Protocol and Data FOrmats .........ivevieeviiiiieieiiiinnneennns 1323
12.2.4.4.1 Pixel Data FOMALt ..oueeiiieiiiiiiitiiieinis i ssaasssessansssansssaesssnessanensns 1326
12.2.4.5 Camera Serial Interface (CSI2) Protocol and Data FOrmat ........c.vveevviueiniiniiinnninneiinen, 1335
12.2.4.5.1 PhYSICAl LAYOI 1iiuuuuiiiiiiiie i st e sra et ess st e s s s aaas e st saanans s asaanesaannnes 1335
D B - 1 1= 1V 1= o T 1336
I T T (0] (oo o - 1337
12.2.4.5.4 CSI2 Operating MOUES ....uuuiiiiiiieieiiiiittesriate s raaate s ssaaassssaaanssssaaannrsssaannnes 1343
12.3  Camera ISP INtEQIatioN .uuiieeesisiiee s siee s seaanee e ssaneeessanneessasnneessasnnnesssannneesssnnnnessennnnesss 1361
12.3.1 Clocking, Reset, and Power-Management SChEmME .......cuveiiiiiiiiiiiii i renanreeraanees 1361
52 0 00t 1 o T €N 1361
2 0 00 I R O [ o] I (=T < 1362
12.3.1.1.2 CIOCK DESCHIPLONS 4 tuuuseiueessnssunssssesasssasssssssrasssasssasssantssassssanesannssannesns 1362
12.3.1.1.3 Clock CoNnfigUratiON ....uiuseeesiiiieeeiraieesrsiare s ssasre s s aaase s s saanne s s aannnnesaaannnes 1362
B T I o 1 g |V = g = Vo =0 = o 1363
12.3.1.2.1 Local POWEr ManagemMENT ....uuuuvussiruseianeerisssssssrissiass s ssanssannssannesns 1364
12.3.1.2.2 System Power Management ....uuueeeeseiiisssrrrreeesssisssirasiaassssssssssnssnnsseennns 1364
12.3.1.3  POWET DOMAIN .tuiuuteiseiiatssaassaatssanessasnsssssaasesasessasssssssasstasessannsssnrssnsssanness 1365
e S T - £ 1365
12.3.1.4.1 Hardware RESEL ....uueeiiiiiiiiiiiiiers i rs it saaas e s rs s e s saaane s saaannneaaaannnes 1365
2 R S T | 111 U L] 1365
12.3.2 Hardware REQUESES .uuiuueeiuteiueisssissss st sssssaase s sssssasssaas e sainssannes 1366
12.3.2.1  INTEITUPE REQUESES 1trtiiiiiiiiiiiiiiiiisiiiiaasssaasee s s sasaasssssaaaas s nnnnnnssssssssns 1366
12.4 Camera ISP FUNCLONAl DESCIPLION . uuetiiietesseianeeessanteessanneesssaanneessasnnnesssssnneesssnnnnessennnnesss 1372
2 R = o T QI - o | = o o 1372
12.4.1.1 Possible Data Paths Inside the Camera ISP ......c..viiiiiiiiiiiiiii e 1374
2 O I R €1 = N - | - 1375
I O A U S B T | - L 1375
2 O G T 1 = L T | - N 1376
2 O B I =T o= 1376
12.4.2.1 CSI1 RECEIVEN FEAIUMNES .uuuuetiiiiiinttessaantessaanressaannessaaanneessaaannesssaanneessaannnessnn 1376
SWPU223G—-July 2007 —Revised August 2010 Contents 21

Copyright © 2007-2010, Texas Instruments Incorporated



Public Version & TEXAS

INSTRUMENTS
www.ti.com
12.4.2.2 CSI1 Receiver Functional DeSCHPLION .uuuiutiiiueiiieiiie i i s raaesanees 1377
I B O 1Y 1377
12.4.2.2.2 COMPIEX 1O uuiiiiiiiiiiiiiiiiiii i 1377
I T 1Y T |- = 1378
S R S = (o] (o oo | N - = 1378
12.4.2.25 Memory Read Channel .......coiiiiiiiiiiiiiiiiii i s s nnnees 1381
2 T O] =T o =TT 1383
12.4.3.1 CSI2 RECEIVEr FEAIUINES 1.uuutiissiiiteiiseisisti st rasessias s sar e saa s s aannens 1383
12.4.3.2 CSI2 Receiver BIOCK DIiagram ....uvueeseiiiuesssiiisssssssissesisninsssssainnsssssansrssssannnnesss 1383
12.4.3.3 Physical Layer Lane Configuration ........ooceeiisiiriesiiiiieirisisissnsnnsssanesaness 1383
12.4.3.4 ECC and CheckSUM GENEIAtiON ...uueiisssrstsrisessseissssassesasseraseisisssanssranerassainn 1384
I e 1384
2 0 @ T o U o 1384
D TR ] 0 1o (] 1385
12.4.3.6 Virtual Channel and CONEXE +.vuueiiiserissiristiiisiisii i saaes 1385
12.4.3.7 DMA ENQINE tuutittiueeinteintssssirss st taate s ssa s sasstaan e saaessan s s raastannstaessanns 1386
12.4.3.7.1 Progressive Frame to Progressive StOrage ....cueeeerriaereriranresiaainessaaannessaaannes 1387
12.4.3.7.2 Interlaced Frame t0 ProgresSive SIOragE ....ivvvuererriinterirsinnssisminnesissiinnssisiinnes 1387
12.4.3.8 COMPIEX /O 1 rueiiiitiiii i e 1388
I S 1o [0 o1 o P 1390
12.4.4.1 TimIiNG-CONrol FEATUIES .uuuueeiiiiiieteiiiiire s saaatre s s s tasae s sa s s s ssannesssannnnessas 1390
12.4.4.2  TimiNG CONIOI . uenietiieeiite it s s e s n e s e s s an s ra s san s s e e snns 1390
I R T4 a1 gV T =T 1= = (o ) 1390
12.4.4.2.2 Control-Signal GENEIAOr ...uueiiiiseseiiiiieeiiiiearaire s raare s sraisresssainessaaannes 1390
12.4.5 Bridge-Lane Shifter ...uvueiiieeiiiiiiii i s 1394
12.4.6 Video-Processing Front ENG .....oi.eiiiiiiiiie e rs e s s aan s s s n s s snannn e s sannns 1394
D TNt L 5] 1394
G 0 R O O 5L O =T (1 ] = 1394
12.4.6.1.2 CCDC BIOCK DIaQram .....ueessiiiieeisnaneessaaianessaasansessaannsessaansessaannnesssaannness 1395
12.4.6.1.3 CCDC Functional OpPerationsS ......ueeesssuseessssinnnessmissssssannsssssaiisesssssinnssimminnes 1397
D T I3 1409
7 Tt ST = 0 T T 1409
12.4.7 Video-Processing Back ENG ....ciiieiiiiiiiiiiiiiii i ss s s i s s s nnnnns s nrannes 1409
12.4.7.1 Preview ENgiNe FEAtUIES ...uiiuiiiiiiiiiiiis it s s s aanes 1409
12.4.7.1.1 Preview BlOCK DIiagram .. .....eeiiiiieieiiiiiteiiiaeessaaase s ssaannesssaannsssaaannrssaannnnes 1409
D 0 0 1 o o101 (= g 7= Lo 1410
12.4.7.1.3  INPUL FOrMAttEr/AVEIAQGET . ueiuueeineeinte st tstetaee st s s s s taa e ran s s s r s saaeaanerans 1411
12.4.7.1.4 Dark-Frame WIIE ...uuiiiisiiiiieiiiii i s r s ra s aanerans 1411
12.4.7.1.5 INVEISE A-LAW .iiiiiiiiiiiiiiiiiiiiiiiiii i siasse s ssiaas s ssaasssssaassssssnnnss 1411
12.4.7.1.6 Dark-Frame Subtract or Shading Compensation .........ccvveiriieiiieriiiriiiainian, 1412
12.4.7.1.7 Horizontal Median Filter .....iiueiiieiiiiiirini i eaas 1412
12.4.7.1.8 Noise Filter and Faulty Pixel COrreCtion .......coveeeeiiiieieiiiiiesiiiiesriiesaainnes 1412
2 0 TV 1 (= = T - o] 1412
12.4.7.1.10 CFA INtErpolation . ...coiiieieiiiiite i raae e s raaar e s saanne s ssann e s asannnresaannnns 1413
I S 0 I O = F= o3 Qo |0 T o | 1413
12.4.7.1.12 RGB BIENAING +ttuuneeeiiiiieeitisieeeseaannessaaneesssannesssaanneessaannnesssannneessannnes 1413
I I e T - 12 4= o = o 1T 1414

12.4.7.1.14 RGB to YCbCr Conversion, Luminance Enhancement, Chrominance Suppression, Contrast
and Brightness, and 4:2:2 Downsampling and Output Clipping ......vvvvevviiiiiieiiieennns 1414
12.4.7.1.15 Write-BUffer INTErface .....vviviiiiiiiini s 1415
R B (o T- 1415
R R T 1415
D S = (o Tod QI - Vo | = 4 1416
12.4.7.2.3 Input and OUtpUL INtEITACES ..uiiiuueeiiiiii i arnees 1417
22 Contents SWPU223G-July 2007 —-Revised August 2010

Copyright © 2007-2010, Texas Instruments Incorporated



& TEXAS Public Version
INSTRUMENTS
www.ti.com
12.4.7.2.4 Horizontal and Vertical RESIZING ...vuviuiiiiuiiriiiie i raaeaainsians 1418
12.4.7.2.5 Resampling AlQOrithm .....ueuiieiiiiii i e 1422
12.4.7.2.6 Luma Edge ENhanCemMeNt ......iiiuueiiiiiiieiiiiinriie s s ssaane s ssnnne s sannneeas 1426
12.4.8 Statistics ColleCtion MOAUIES ... .uvieiiieiii i s s raaees 1427
12.4.8.1 Statistics ColleCtion: H3A ..uiiuiiiitiiri i aaae 1427
I T 0 R = T 1427
12.4.8.1.2 AULOTOCUS ENQING 1uuuuuiiiteiiteiiee st raetae st s s s s ss s s s saan s raaeaanerns 1428
12.4.8.1.3 AE/AWB ENQINE uuiiiniiiiiiiii it r s sa s s s e 1428
12.4.8.2 Statistics Collection: HISTOGram .....ueeeiiiiiiseiiiiee i s ssainrs s ssannnnesss 1428
I B R = L 1428
I 3 T =1 (o Tod Q- Vo | = 4 1429
12.4.8.2.3 INPUL INEITACE wuuiiieie i r e s s s e st a e s sasnr e s anannes 1429
I T B VAV 1 (= = T - T o] 1429
12.4.8.2.5 HiStOgram BiNMING . ....eeiiueeeiiiiiieeaaaattessaantessaassesssaansessaaannrssaaannrssssannnes 1430
12.4.9 Central-Resource Shared BUffer LOQIC ..uvuuueeeiiiiusiesiiiiiesiriiiiesissiisessssiinnsessainnsssiaannes 1431
D2 Tt R = (o To3 Q=T > 1432
12.4.9.2 FUNCHONAl OPEIratiONS ....uuuueeeiiiinteersaateessaanse s saaasessaannessaaannnssaaannressaannreessnn 1433
N R = = 11 01T (T 1433
12.4.9.2.2 Write-Buffer Logic (WBL) and Write BUffer ........ocevviiiiiiiiiiiiiiii s 1433
12.4.9.2.3 Read Buffer Logic (RBL) and Read BUffer ........c.ccoiiiiiiiiiiii e 1434
12.4.9.2.4  ArDItrAtION ouvuuseiisseiiteiissisisis i 1434
D T T |V =T o 1= 1434
B2 e I B 1= o1 T T =0 ] (== 1434
I O B O | {01 = =T 1 =T 1435
2 O T R == (1 = £ 1435
12.4.10.2  INEEITUPES tuuuussssaeeseseeeeeesssssssssaasaa s s sssssssssssesssssssssssssssssnsnnnnnnnnnnnnnnns 1436
12.4.10.3 FUNCONAl DESCHIPION wuutiuuustsetiiuseesisasnesississesssainrssssaanrssssanarssssaansnesssannnsss 1436
12.4.10.3.1 Bandwidth Control FEedback LOOP ...uvviiueiiiutiiiiiiiiieiiie i raaeens 1436
12.4.10.3.2 WiIiNAOW MaNagEMENT . ....uueeeiiietessraatesssaansasssaannnessaannessaaannressaannresssnnnns 1440
12.4.10.3.3 CPU INTEraCiON uvuiuseiiuseiissininteiistisissisiseiianerassisissssisesaserastesassisisraineias 1443
12,411 MMU LOGIC tuuuuteeiieneessaaaateessaanneessaannnessaannesssaannnessassnnessessnneessesnnnessssnnnnsssnnnes 1444
12.4.11.1 MMU FEAIUINES .uriiinattiiiiiatteiiiiassesissssesissaseetssiasreesssaarsessasassesssassnessasssnnns 1444
12.4.11.2 MMU Functional DeSCIIPLON .uueuiiussesirisnesissisesisainrssssiinrrsssanrssssaasresiaannness 1444
12.5 Camera ISP Basic Programming MOGEl ......cueiiiiiiieiiiiiiii i s s s s raeaaes 1445
12.5.1 Programming the CSI1 or CSI2 Receiver Associated Complex /O .....vvvvvviiiiiiiiiiiiiineninnns 1445
12.5.1.1 Camera ISP Complex I/O Initialization for Work With CSI2 Receiver .........ccvvevvviiiinnnnnn. 1445
12.5.1.2 Camera ISP Complex I/O Initialization for Work With CSI1 Receiver ......c.vvvvvvvvviinnnnnnn. 1447
12.5.2 Programming the CSIL RECEIVET ...uuueiiiiiiiiiiate st aaantesssaane s ssaanresaaaanresaaaanneesaannnes 1447
12.5.2.1 Hardware Setup/INitialiZation ......cceeeeiiiieeiiii i i 1447
12.5.2.1.1 ReSEt BENAVIOr 1.uviiiiiiiiiiiiii i e 1447
12.5.2.2 Event and Status CheCKiNG ....uuuviueiriseiieeiiiiris s sars s saneaas 1447
12.5.2.3 Register Accessibility During Frame ProCeSSING ...ueeiiviuieiiiiiiiesiiiiinrirsiinnreisinnnnesas 1447
12.5.2.4 Enable/Disable the HardwWare .........ivveeviiiiiiiiriiiiie i ranessnnss 1448
12.5.2.5 CompleX /O CONIIOl 1.uuuiiietiiisiriiie e aanns 1448
2 TG T = o0 T T 1Y o o [ 1448
D2 Y To 1= o TN o ] 1449
2T - T = =T o T o) 1= =T 1450
12.5.2.9 Destination FOIMAL ...vvseiiisiiiiseiineiisii i a e rannens 1450
12.5.2.10 Frame ACQUISITION .uuuuuueiruteiuterssssstsssssaeesasessssssasssaresasssansssanssannssannssanns 1450
12.5.2.11 SyNnchronization COUES .....uueiiiiiiteetiaiia et iaaee s saaine e saaaanse s ssaanresssaannaessaannnesss 1451
R T | = 11 I - | - e 1451
Dt B (= I T = =T o] o 1452
12.5.2.14 Memory Read Channel .......eeiiiiiii it r e s anr s ssane e e s sannaenas 1454
SWPU223G—-July 2007 —Revised August 2010 Contents 23

Copyright © 2007-2010, Texas Instruments Incorporated



Public Version & TEXAS
INSTRUMENTS
www.ti.com
12.5.2.14.1 Write Data From Sensor t0 MEMOIY ...ciiueeiiueeriuierineisinsisisesiterinessinsisinssannesas 1454
12.5.3 Programming the CSI2 RECEIVET .. ...uiiiiiiiiiiiiaie et saaaae s ssaaae s aaaanreeaaaanraesaannnes 1454
12.5.3.1 Enable CSI2 INTEIfACE ..uivieiiiiiiiiiiiiiiiiiii i raaeens 1454
12.5.3.2 ReESEt MaN@QEMENT . uuueiiiieeeininteerraae s rasre s taasse s asaas e sssanr e aaaanrrerras 1454
12.5.3.3 Enable Video/Picture ACQUISILION +..uueiisseristsiiseirissisineiisseiissesaseisisssaserarsrasesannnss 1455
12.5.3.4 Disable Video/PiCture ACQUISITION . ...ueeiriueresiiinssssirissesiasisessssinnnssssannnresraannnesins 1456
12.5.3.5 Capture a Finite Number of Frames ......oviiiiiiiiiii i s e 1456
12.5.3.6 Configure a Periodic Event During Frame ACQUISItION ......eviiiiieeiiiiiiieiiiiinreesaaannaesss 1456
12.5.3.7 Linking a Context to a Virtual Channel and a Data TYPE ....vivvuvieiiiiinneiiiiinseiiiinneeennns 1457
12.5.3.8 Progressive and Interleaved Frame Configuration .........cevveeivieiiniieiiirininnneaen, 1458
12.5.4 Programming the Timing CTRL MOCUIE ......uviiieiiiiiiiiii i 1459
12.5.4.1 TimMING GENEIALOT 1 .uuuuseeisuanssssnnesssaaassessaasssessaassestaassestasansnssssannnsssssnnnnessns 1459
12.5.4.2 Camera-Control Signal GENEratOr ......ueiveriiuserinrerieirieririerireaesirraierareraneens 1459
12.5.4.2.1 Vertical Synchro-Based Control-Signal Generation or Externally-Generated cam_global_reset
......................................................................................................... 1459
12.5.4.2.2 Internally-Generated cam_global_reset-Based Control-Signal Generation ................. 1460
12.5.4.2.3 STROBE and PRESTROBE Signal Generation for Red-Eye Removal .............coevuis 1461
12.5.5 Programming the CCDC ....uuuuiiiiiiiiieiiiites st ssaisasssasaans s ssaanrsssaansressaansnssssnnnes 1462
12.5.5.1 CCDC Hardware Setup/INitialiZation ... ..uvveeivieeiiseiiriirie i saaeens 1462
12.5.5.1.1 ReSEt BENAVIOr .uviiisiiiiiiiiiiiii i i s s 1462
12.5.5.1.2 REQISIEr SEUUP +euuuuttetiiuunesiainteessainresrainteesraastasssaassssssaasnsstsannssasannnses 1462
12.5.5.1.3 Pixel Selection (Framing) Register Dependencies .......civveeiiiiiriiirieinieinieineas 1464
12.5.5.2 Enable/Disable HardWare ........ciiveeiiieiriiiiiiiiiiii s asssansesasesanns 1466
12.5.5.3 Events and Status CheCKiNg ....uuvieeeeiiiiireiiiiieriis s issiesssiie s sssinrssssannnnesas 1466
8 78 R 0 R 101 (=T € (1 1466
12.5.5.3.2 CCDC_VDO_IRQ and CCDC_VD1_IRQ INEITUPLS +.uurvrinrirneisinrrsnnerinneraseisinnins 1466
12.5.5.3.3 CCDC_VD2_IRQ INEITUPL wiuuueiisstiinterisrisiseisssiissssissssaseisisssassesinsiaeisinins 1467
12.5.5.3.4 Status CheCKING ..ueiuteiiuiiriiiiiiite it s e s s ra s sae e sanesaanneras 1467
12.5.5.4 Register Accessibility During Frame ProCeSSING ....vvviivieieriiiiieeiiiiireeaaianreesraanneeens 1467
12.5.5.5 Interframe OpPeratioNS ...uiviueseirsiuuteeisiiteesiaissesiaasesiaainsessaannrsssaannrrsssannnnesss 1468
12.5.5.6 CCDC OPEIAtiONS .uuuuuusssuntsrunessussisssssasss st taterasstaanstansstanneraressinns 1468
12.5.5.6.1 Image-Sensor CoNfIgUIation ........eeeiiiiiiiiiiiie e rraare s rraiane s sananeesanannns 1468
12.5.5.6.2 Image-Signal PrOoCESSING ..uueeiiiiuueetirinnrsiinineresraistesssaisrssssaassesssaiisnssiaannnss 1471
12.5.5.7 SUMMAry Of CONSIIAINTS +.uuuriueeiiteiineirits et r s s e s i r s saneeaanness 1478
12.5.6 Programming the Preview ENQINE ......coviiiiiiiiiiiie s iise s rsnins s sanans s s anannne s saannns 1478
12.5.6.1 Preview Hardware Setup/INtialiZation ........eeviiiiuieiiiiiieiiiii i rraaaenenas 1478
12.5.6.1.1 ReSEt BENAVIOr .uviiuiiiiisiiiiii i e 1478
12.5.6.1.2 REQISIEr SEUP w1uuetiuuttiseirseiseeraste st rrs s asss s ssaa s saar s aaannrans 1478
DTG 0 R T 1= 1 [T £ o 1480
12.5.6.2 Enable/Disable HardWare ........covveeiiiiriisiiniiiiie i snnne e sannnss 1481
12.5.6.3 Events and Status CheCKiNg ....uueiiiiiiiee i i rrr e e s as s s sranr e ssannaeens 1481
12.5.6.4 Register Accessibility During Frame ProCeSSING ...ueeiiviuieiiriiinesiiiiinsiisiireessiannnesas 1481
12.5.6.5 Interframe OPEratiOnNS ....vueeiieeirieeiieeiite st rar e ssan s ranreranessanns 1482
12.5.6.6 SUMMArY Of CONSIFAINTS +.uuutiruseiireiisesrnrirse e st san s aarerannens 1482
12.5.7 Programming the RESIZEI . ...uuiiiiiiiiiiiiiiiii i r st a s as s asannes 1483
12.5.7.1 Resizer Hardware Setup/INitialiZzation .........cvvieiiieeiiiiiiiriri e neees 1483
12.5.7.1.1 ReSet BENAVIOr .vuiiiiiiisiiiiiii i e 1483
12.5.7.1.2 REQISIEr SEUUP +euuuuuttetiiunnesiaisteesaainre st ssaastasssaastesssaaanssasannssssannnses 1483
12.5.7.2 Enable/Disable HardWare .........ovveeiiieiriieiiiniiiiie i siasisies s sannssanssannnss 1484
12.5.7.3 Events and Status CheCKiNg ....ouieiiiiiiie i i rr e s s anr s e ssanr e arannaeens 1484
12.5.7.4 Register Accessibility During Frame ProCeSSING ...ueeiivviuieiiiiiiiesiiiiisirsiirreisinnnnesas 1485
12.5.7.5 Inter-Frame OPEratiOnNsS ...u.ueeiieeireeiiserists it satsrare st sassiannsraesannns 1485
12.5.7.5.1 Multiple Passes for Large Resizing Operations .......ccceeerriiiiierirnnnreriiaineriaainneess 1485
12.5.7.5.2 Processing Time CalCulation ... .cvieeeiiiiieiiiiiiiii s s sasinrssaaianees 1486
24 Contents SWPU223G-July 2007 —-Revised August 2010

Copyright © 2007-2010, Texas Instruments Incorporated



& TEXAS Public Version
INSTRUMENTS
www.ti.com
12.5.7.6  SUMMArY Of CONSIIAINTS +.uuuriuseiiteiiseirits e r s a e s s r s a e sareaannens 1486
12.5.8 Programming the HBA ..ot r e s s e s s n e s sa i n e e s sannn e s aannnes 1487
12.5.8.1 Hardware Setup/INitialiZation ......oceeeeiiiieeiiii i s 1487
12.5.8.1.1 ReESEt BENAVIOr 1.uviiieiiiiiiiiiiii i 1488
12.5.8.1.2 REQISIEr SEIUP w1uuetiusttiseirseiseerisse st tas st sasr et rarassar s aaannrans 1488
12.5.8.2 Enable/Disable HardWare .......ccivieeiiieiiiiiiiisiiiiiiiisississsssasesannns 1489
12.5.8.3 Event and Status CheCKiNg ....uueviueirieeiiieiiinir s s i ssies s sanresaneans 1489
12.5.8.4 Register Accessibility During Frame ProCeSSING ....vvviiiieieiiiiiieeiriiineesaaanreesraanreeens 1489
12.5.8.5 Interframe OpPeratiONS ...uiviueseirsiuutssiriiteesiaiseesirasnesiaainrsssaanressaannrrsssannnnesss 1490
12.5.8.6 SUMMAry Of CONSIIAINTS +.uuutiuseiiteiiseerits e s s s e r s s saneeaanness 1490
12.5.9 Programming the HiStOgram ... i are s e s s iaae s s s s e s e ananne e aaannns 1490
12.5.9.1 Hardware Setup/INitialiZation ......oveeeiiiiieiii i 1490
12.5.9.1.1 ReSEt BENAVIOr .uuiiiiiiiiiiiiiiii i i e 1490
12.5.9.1.2 Reset of Histogram OULPUL MEMOTY .....uueiiiiiiiiiiiiiaee e it rriaee s rrnnne e sanannees 1490
12.5.9.1.3 REQISIEr SEUUP +euuuuttetiiunnesiiisteesaaieresasis s saassasssaastssssaassnsstsannsssssnnnnes 1491
12.5.9.2 Enable/Disable HardWare ........covveeiiiiiriieiiiniiiiie i sssssanssanesanness 1491
12.5.9.3 Event and Status CheCKiNg ....uuuviseiriseiiiseiiniiisrriseisinsae i ase s, 1491
12.5.9.4 Register Accessibility During Frame ProCeSSING ...ueeiiviuieiiiiiiieeiiiiirsiiiiireessaannnesas 1492
12.5.9.5 Interframe OPEratiONS ....iueeiiseiriseiieeiite it ar e s raassareranessanns 1492
12.5.9.6 SUMMArY Of CONSIFAINTS +uuutiruseiinnerisessntsrse e sar e e san s aarerannens 1493
12.5.10 Programming the Central-ReSOUICE SBL .....ciiiiuiieiiiiiieiiiiiieiaiiirsssiier e sraaarnsssaanns 1493
12.5.10.1 Hardware Setup/INitialiZatioN ......o.evvieeirieeiiii i i 1493
12.5.10.1.1 ReSEt BENAVIOI .uviisiiiiiniiiiiiit i e 1493
12.5.10.1.2 REQISIEr SEIUP +uuuuuuueeiiiuneessriianresratressaastesssasssestsaasssssassnnssssannnssssannnns 1493
12.5.10.2 Enable/Disable HardWare ........ovveeiiieiiiieiieriininse i sissssiss s sanessannss 1493
12.5.10.3 Event and Status CheCKING .....uviuieeiiiiieeiiaaie e iaaie e sraaanr e s sraanre s ssannnaesrannnnesss 1493
12.5.10.4 Register Accessibility During Frame ProCeSSING ...eeviviiuereiriiinrrrrriinnssiiainresianinnens 1495
12.5.10.5 Camera ISP Bandwidth AQJUSIMENTS ...ciueiiiiiiiiiiii i raes 1495
12.5.10.5.1 Input From CCDC Video-Port INtErface ........oovieeiiiiiiiiiiiiiirrii e naaneas 1495
12.5.10.5.2 INPUt From MEMOIY .uuueiiiiiiiiiiiiiiniiissisiiisssssrrreeessssssssssssaassssssssssssnnnnnes 1496
12.5.11 Programming the Circular Buffer (CBUFF) ....ivuiiiiiiiiiiiiiiirin i nae s 1497
12.5.11.1 Hardware Setup/INitialiZatioN ......oeevissiriseiiiiii i 1497
12.5.11.2 RESEt BENAVIOr 1iuuiiisiiiiiiiiiiisii i i 1497
2 I R N (=T 11 (= =3 [ o 1497
12.5.11.4 Event and Status CheCKING ....cviiieiiiiiiii it iaa e sra e e sranr e s srannae s rannnness 1497
D0 5 O R 01 =T (1 0] £ 1497
12.5.11.4.2  Status ChECKING . uvuuueiueeiinneste sttt ss s ss s sasssaar s asanrsanneias 1498
12.5.11.5 Register Accessibility During Frame ProCeSSING ....eeiveiereiriiinrerrriirrssiaanresiaannness 1498
12.5.11.6 OPEIAtIONS tuuuueeeisunneesssannesssaasssestaasssesssasasestaaanessaaaanrssssannnsstsannnnssssnnnnesss 1498
12.6  Camera ISP RegiSter MAnUAI ......uiieiiiieii i s s s san s ran e sann e rannanaes 1499
12.6.1 Camera ISP INStanCe SUMIMAIY ....uuuriiiiiiunieriiisnesiiiissesississessssisreessassrressasasresiaannns 1499
12.6.2 Camera ISP REQISIEIS .uuuiiiuueteiiiittesiaittesirastesssaiasestasasaessasaanssssaannrsssaannnesisnnnns 1499
12.6.2.1 Camera ISP RegiSter SUMMANY ....uueiiueriiteiiteristirintrise i rasssinrsrass s raeesanns 1499
12.6.2.2 Camera ISP Register DESCIPLON .uuuiiseiristiriseiireiisrisirisaea i rannens 1499
12.6.3 Camera ISP_CBUFF ReQISIEIS .iiuuutiiiiiitteiiiistesiiiissesissisnssssiinessssainnressaasnsssaannes 1526
12.6.3.1 Camera ISP_CBUFF RegiSter SUMIMAIY .....uiiueerieeirinrirseianeransisinssrinsianneraessnnns 1526
12.6.3.2 Camera ISP_CBUFF Register DESCHPLON .uuuvueeiiuseriserrissirinsiaseiaseesisisisssanneiannens 1526
12.6.4 Camera ISP_CSI1B REQISIEIS .uuiuuuuuttiiriutteirittesiaassesisasssestssasssssssansnsessaannressannnes 1534
12.6.4.1 Camera ISP_CSI1B RegiSter SUMMAIY ....ueiiieriiuteiineerintirinsirteiaiessasisinssanneiannens 1534
12.6.4.2 Camera ISP_CSIB1 Register DesCription .....vvseiiiseiiisriiisiiriiiiaeiieiannns 1534
12.6.5 Camera ISP_CCDC REQISIEIS .uuiuuuuuttiirnntetraiastesiaassesisaassestssasssssssasnrssssasnnrssrannnns 1554
12.6.5.1 Camera ISP_CCDC RegiSter SUMMAIY ....uuiruueiiureianeerinrisinsirssiaeesanisinrsanseiannens 1554
12.6.5.2 Camera ISP_CCDC Register DesCription .....ivueiviseiiissiiieiinriiiiiienrieannns 1555
SWPU223G—-July 2007 —Revised August 2010 Contents 25

Copyright © 2007-2010, Texas Instruments Incorporated



Public Version & TEXAS
INSTRUMENTS
www.ti.com
12.6.6 Camera ISP_HIST REQISIEIS wuuuutiietiiteiiteiie st ssans s aanesanes 1586
12.6.6.1 Camera ISP_HIST RegiSter SUMMAIY ...ivieriieeiinreriseisinririseiirerassisisisssaneiannans 1586
12.6.6.2 Camera ISP_HIST Register DeSCHPON ...uuueiiiiiieiiiiinesiiiiiseisiiinrssssinnnsessaannnesas 1587
12.6.7 Camera ISP_H3A REQISIEIS .uiuuueiiutiiiutiiintirteiaie it rias s ranesanns 1593
12.6.7.1 Camera ISP_H3A ReQiSter SUMMAIY ...uuviutsiiseirseirseiisterinseriseisnssiassraseraeiainns 1593
12.6.7.2 Camera ISP_H3A Register DeSCHPLON ....uueeiiiiiieeiiiiinesiniireisainresssianrssssannnnesss 1594
12.6.8 Camera ISP_PREVIEW REQISIEIS .uuiiuuiiiuteiineiiietiiiteiats i sass i 1608
12.6.8.1 Camera ISP_PREVIEW RegiSter SUMMAIY ...iueviiureriseininrisseiiarerisessissisisssannerannans 1608
12.6.8.2 Camera ISP_PREVIEW Register DeSCIPLON ..vvuuuteiiiiinesiiiinesisiinsnssssinnnesssannnnesas 1609
12.6.9 Camera ISP_RESIZER REQISIEIS 1uuuiiutiiutirieiiteristisitssisesannsrasssinsssassiannssasssnnns 1633
12.6.9.1 Camera ISP_RESIZER RegiSter SUMMAIY ...uiveeiiureiiseirinririssiiseiieeranaisssanneianens 1633
12.6.9.2 Camera ISP_RESIZER Register DeSCrPLON «..vvviuuseiiiiineiiiiissisninsessainrsssaaanneess 1634
12.6.10 Camera ISP_SBL REQISIEIS 1.uuutiietiiteiiteiiisisiriae it i sar s aans e 1658
12.6.10.1 Camera ISP_SBL RegiSter SUMMAIY .....uueeeiiiieeeiiaaineeiaaanressaaanresssaanraessaannnesss 1658
12.6.10.2 Camera ISP_SBL Register DeSCIPLION ..uuueeiiiiueeiiiiinreisaiinnssssiinrssssannnsesiaanness 1659
12.6.11 Camera ISP_CSI2A REQISIEIS .uuiuutiiutiiinteiineirissisne it sans s s 1703
12.6.11.1 Camera ISP_CSI2A RegiSter SUMMANY ...uuviiueeristirinriiseiineraisisrssissiannsraasinns 1703
12.6.11.2 Camera ISP_CSI2A Register DeSCrPLON ..uuviiviueeiiiiireiiiiissiiirsssaansnsssaannesss 1704
12.6.12 Camera CSI2PHY_SCP REQISIEIS .uuiuutiiuriiteiitiristiriatsise i iannsrassaanns 1730
12.6.12.1 Camera CSI2PHY_SCP RegiSter SUMMAIY ...ueeviseirisririssiannerasnssinrssinsiannsrainesinns 1730
12.6.12.2 Camera CSI2PHY_SCP Register DeSCrPlioN ...c.ueeiiviiereiriiiresiriinnssrainsesiaainnes 1730
13 2D/3D GraphiCs ACCRIEIATOT iiuitiiiii ittt ettt et s s et et s e e reraaea e e aeana 1733
R 70 T € QO 1= - 1734
13.1.1 POWERVR SGX Main FEAUIES ..iuueiiiutiiistiriseiiiseiiteriate it 1734
13.1.2 SGX 3D FEAUINES 1uuuiiistiiintiiistiiistiisteiiateiissisiss it siate st ssaneraisssannes 1735
13.1.3 Universal Scalable Shader Engine (USSE) — Key FEatures ......ccevvieiiiiininirieinineininennns 1735
RS 27 S © ) G 11 1= = 11T o 1737
13.2.1 Clocking, Reset, and Power-Management SChEME .....ccieviiiiiiiieriiiii e riiinreseannneesrannnes 1737
R 772 00t 1 0T € 1737
13.2.0.2  RESBIS ittt i 1738
R 0 I B o 1 g |V = g = Vo =0 = o 1738
13.2.2 Hardware REQUESES .uuiuueeiuurerseisnsisssiste sttt sssssaatssans e asinrsannes 1738
13.2.2.1  INTEITUPE REQUEST 4uttiieiiiiiiiiiiiiiaiiis i s s e e e s s s s s s s s sssss s nnnneesssnnssns 1738
13.3  SGX FUNCHONAl DESCIIPIION . uuteeitieeessesaneesssaaneeessaaneeessaannnessasnnnessassnneessssnnmessssnnnessesnnnenss 1739
R J0C 0 BT € G =1 [ Tox Q=T | = 4 1739
13.3.2 SGX EIements DeSCHPLION . .uuutiiiiitteiiiiteeiratesssaiaesssaaansssaaatssssaanntessaannaessaannns 1739
R R A S € Q2= To 153 1= 1Y, = o] ] o P 1740
14 LAY S T 0] =3V £ €= o PPN 1741
141 IVA2.2 SUDSYSIEM OVEIVIEW . .eeiinntteisitse s saaanae s saanse s saaannessaaannssssaanntessaannessssannnnsssnnnnnsss 1742
14.1.1 IVA2.2 SUDSYSIEM KEY FEAIUINES 1.uuuetiiiiiitieiiiittesiiistesisaiae s sssians st ssiar s s ssananrsssannnes 1742
14.2  IVA2.2 SUDSYSEM INTEGIAtION ..uuurinseiiteiaeeste e s s s et s s s a e s ta e e s e s s rsaaneaanns 1744
14.2.1 Clocking, Reset, and Power-Management SChemMe .......cceviiiiiiiiniiiiii i eraaaees 1745
00t O o T € 1745
O I R VA 5 T Yo <P 1745
T14.2.0.2 RESEIS uiiiiiiiieiiiii it 1745
14.2.1.2.1 HArdware RESES .uiiiuiiiisiiiiiiiiiniiiiiiisisiiiisississseiaira s aeannnins 1745
I S T | 1112 U L] 1747
14.2.1.3  POWEE DOMAIN 1tuuteiseisatssnesaanerasesssts st sass s saats e ssasessasssansesanness 1747
14.2.2 HardWare REQUESES . .uuueeiiiueteiisiattessaiastesisastestsaissestsaassnssasassnssssaannnessasnnnssisannns 1749
14.2.2.1 DMA REOQUESES teuiiuuuuteeinuantesssaseessrasseessaasseesraasnestaasasrsssaaasressaaasrrsssaannnss 1749
14.2.2.2  INTEITUPE REQUESES 1uitiiiiiiiiiiiiiiiiiiaiii s aaane e s s sssaasssssasas s snsnnnnnnnnessssssss 1750
14.3 IVA2.2 Subsystem Functional DeSCIPLION . ..ueuvuetseirietsesrainssssssiaessssisnessssannnssssaansnessaannnesss 1753
I 0 R I 1T V1= T T T o oo [ 1754
26 Contents SWPU223G-July 2007 —-Revised August 2010

Copyright © 2007-2010, Texas Instruments Incorporated



& TEXAS Public Version
INSTRUMENTS
www.ti.com
14.3.1.1 DSP OVEIVIEW uteeinetesssannesssaannnesssannnesssannnesssssnneessesnnnesssasnnnsssssnnnessesnnnesss 1755
14.3.1.2 Program Memory CoNntroller OVEIVIEW .......eeeiiiieeesiaaineesaaianressaannresssaansnsssaannnesss 1756
14.3.1.3 DMC OVEIVIEW tuiuuuutesinunnesssssnnssssssesssaassssssaasssessaasssestsssnnesssssnnnessssnnnssssns 1756
14.3.1.4 UMGC OVEIVIEW 1eurinetestssnneessaanneesssaanneessasnnnessaannnesssannesssssnnnessssnnnesssssnneessnn 1757
14.3.1.5 EMC OVEIVIEW .« ueiinneteisnnteessaasaessaannaessaannessaanneessaaantessaaantssssannsnssssnnnnesss 1758
14.3.1.6  Memory ProteCtion OVEIVIEW ...uuiiuessetrsissessisisssesisassesisainsssssannnssssannsnsssassnness 1758
0 0 R | O 1758
I O R 0 R = o A I o 1759
14.3.1.7.2 EVENt BENAVIOK 1iiuuutiiiiiiiei i iss e r e s s s e s s s s ats s s sa e st s ann e s anannees 1759
I 0 A T VY o 5 = =Y o 1T 1760
14.3.1.7.4 EVENE SEIECHON .uuueiiiiiiiii ettt et s s e s st e s s aanne s s aannn e s aannness 1761
14.3.1.7.5 EVeNt COMDINALION ..uueiiiuseeiiiiieeeisaiers st s ssaasae s saaaasssssanessasannsssaannnes 1761
14.3.1.7.6  INtErrupt EVENT EITOr .uuuiiiuseeeiiiiee st s rraaa e ssaasee s sasane s aaaan e sanaannes 1762
14.3.1.7.7 PDC OVEIVIEW 1.tiunnttetiinnessaaneesaaaneesaaaantesssaantassaaantssssaannnssssannnsssssnnnees 1762
14.3.1.8 Other DSP Reference DOCUMENES ..uuiiiiuutseiriutsesiaissnesiaissesississesissinnsssssannnssssas 1762
I 7 1 T 1] T 1763
Nt I 1763
14.3.2.1.1 Third-Party Channel Controller ........uveiieriiiiiiiiiiirii s saninnes 1764
14.3.2.1.2 Third-Party Transfer CONtroller .......oeeeiiieiriiiririii i 1769
14.3.2.1.3 EDMA Hardware Parameters ........ceiioieeeiiiiateaiaaantesiaaansesssaannsssaannnsssaannnes 1772
14.3.2.2 EDMA Access to Video Accelerator/SeqUENCET ....uviiiiiuresiriineesissinnssssinnrressannnnesas 1773
e e T | 1Y 1774
0 T T /L 1774
14.3.3.1 MMU VA-t0-PA Translation ....eeiviueesiiiiiiseiiiiissisiissississsssainrssssassssssannnnssss 1775
14.3.3.2  MMU CONfiQUIALION wuuueeisteiitiriseise st s s s s san e s sa s s s aesan s raneesanns 1776
I 0 A o [T o TS =T |1 =T o ] 1776
14.3.4.1 DMA ACCESS t1urtiuutinnntiinteiastesississtiateiasterasttaisttatetatrerasttaisrsietatnearssinns 1777
14.3.4.2 SeqUENCEN INTEITUPES 1uetiiuueeeisssreerraanressaaanee s srassse s taassessasaasrssssannressannnressns 1777
14.3.4.3 Sequencer to DSP Megamodule INtErrUPLS ..uvvueeiiuseiiseirinriri i, 1778
R J0 S 1@ B 1= o] £ 1778
T {0 N = =T o 1779
14.3.4.6 SEQUENCEN COMB 1uiiuuuseeiiiinsneissiastessaaastesssaassessssssnessassssnesasssnesssssnnressssnnnenins 1779
14.3.4.7 EXCeption HANAING ..ueeiiiiiiiiiiiiiiiire s e s s iase s s e s s s s s ssann s ssannnenas 1779
14.3.4.8 Sequencer Memory MapPiNg «.ueeuueerseisuertmnesmneraneeainsisisssateiaessarraissaansiannens 1779
14.3.5 ILF and IME COMMON PArt ... ..ciiiiiiiiiite e iaaate e saaae e sssaane s ssann e s saannaessaannnassaannes 1780
Tt | 1Y ) o 1781
14.3.5.1.1 COMMANAS uurtertiinneessannnnessaannesssaanneeseaannnessaannnesssasnnnsssssnnesssssnnneesssnnnes 1781
14.3.5.1.2 EXECULION SEALES 1.uuuuteiiiiineiaiainnessaaanteesaaanteessaannaestaannessaaannessaaannnssssnnnnes 1781
14.3.5.2  INSIIUCHION SO wuuiiiunteeiiiite it ss e itre s saaare s ss e s taaae s s ssaann s s ssanneessannnnessns 1782
14.3.5.2.1 LoadPStack(), iILF ONlY ...ueeiieiiiieii i s s s s s 1784
14.3.5.2.2 LoadPStack(), IME ONIY .uuiiuiiieiiieiiri s s ss s aninnnas 1784
I 8 T2 T I =T |51 1T 1785
I T B €T =T = (=] O I () 1785
14.3.5.2.5 ENOPGM() tttnuutiinntinteisterntisst e iaterassssssssse s rassssaarssasssannssansssanneras 1786
14.3.5.3 Parameters iN L2 ..uuueeeiiiieneiininteessiitnsssaasssestaasssessaassessasansnssssannnssssannnnessns 1786
I T8 T 4 N 111 1 1o 11 ) o 1786
I N T I /T o 1787
R T0t | e o 311 0 1788
I N 0t R 111 1 0o 11 o T = 1788
I G 0 7 @ 1 1 0. = T £ 1789
14.3.6.1.3 EXECULION SEALES 1.uuuuteiiiisnseisiianssssiatesssanttessaasssesssasssstsassnesssssnnnssssinnnes 1789
I T 7 13 1 U (oo T 1789
e G 2 R ==Y (= =T o o = (N 1790
SWPU223G—-July 2007 —Revised August 2010 Contents 27

Copyright © 2007-2010, Texas Instruments Incorporated



Public Version & TEXAS
INSTRUMENTS
www.ti.com
I N T 1 1= =T [T 1791
I N T2 T I = Vo | = I 1792
e G N =T = 1101 =] £ 1792
I N T 4 R 111 1 1o 1) o 1792
14.3.6.3.2 Parameter StACK ......eeiiiiiiiiiiiiieiriiie i raane e s raanr e s saaaane s saaan e e aaaanas 1792
14.3.6.3.3 Loop-Filter Parameter Stack and EFPT for H264 ......cccvviiiiiiiniiiiiiiiiiie e nniaee 1795
14.3.6.3.4 Loop-Filter Parameter Stack for H263 .......ciiuiiiiiiiiiiiiiri i e 1796
14.3.6.3.5 Loop-Filter Parameter Stack for WMV .....iiiiiiiiiiiiiiiiiiiis i 1797
14.3.6.3.6 Loop-Filter Parameter Stack and EFPT for REALO ......ccvviiiiiiiiiiiiiiiiiiiie e aniaees 1797
14.3.6.3.7 INPULWIITE BUFfEr vt s n e ras 1798
14.3.6.3.8 Parse-Edge Parameters ......coiieieeeiiiiieiiiiateeiaaatesssaassessaansesaaaanneaaaaannes 1800
I R A 1Y/ 1Y o T 15 ][ 1800
I 0t 11V 0 o 1801
I 0 0 O 10 £ £ (1 o 1T = 1801
14.3.7.1.2 COMMANAS uuttetiiunnnetssnnessaaansssraaseessaaastessaastestaaasssstsssnnnsssssnnnsssssnnnns 1802
I 0 I T (Y o U o ] = L= 1803
I T 7 13 1 U o T 1803
I T 0 R Y 4 o (O [ 1803
I S T 1Y = ¢ £ 1804
I 7 TS T- 1Y S = L 1804
I T (TS (] =] o 0 £ 1805
14.3.7.2.5 MCOMPAIE () vueetnueerunneiuneesseisusssanse st tssssasstanne e tsanssarsssannssanssannisns 1805
14.3.7.2.6  MCOMPAIE2 () weeeiuunnneiaannnesaaannesaaaanneesaaanneessaansnessaaannessssannessssannnssssnnnnes 1806
14.3.7.2.7 MCOMPAIEA () weeeruuunnetsaunnnesssunnssssanneessasnsessaasstestsassnsstssssnnstssssnnssssannnns 1807
14.3.7.2.8 ClEArStatUuS() «eevuueeruurerneuruneiauessinne e trss st sanr st tanrssarssasiannnians 1807
I 7 T I = Vo | =3 =1 1808
14.3.7.2.10 LoadRefBIK_INA() +ivvreiiirniiiniiiieiiiniiiiis i i raasssnaresaenas 1808
14.3.7.2.11 SaveBeSIMAICN() «uuuueeiiueiiiniirit i 1809
14.3.7.2.12 ReStoreBeStMAatCN() «.ceeiiei et iiie et e s s e rr e rr e aaaaas 1809
14.3.7.2.13 EXitONMINREACNEA() +iiiiuueeeiiiiiiiii e st r s s s a s s annes 1809
I I B 1V = V1 (@ T ] T 1 =1 1810
14.3.7.2.15 MEMCOPY() unererrnnnnesranneesaaannressaantesssaantasssaannesssaannnesssannnsssssnnneesssnnnns 1810
I T 0 T 11 (=Y o] = (=T 1811
I T 0 B e = 41 (= £ 1812
14.3.7.3.1 Instruction BUFfEr iN L2 ... .eeeiiiiiii i e s s s e s s rnrnn e s ananeees 1812
14.3.7.3.2 Generic Parameter Stack iN L2 ....ueeiiiiiieiiiiiii i s s sasian s snninnnes 1812
14.3.7.3.3  INterpolate ParameterS .....iveeiiseirietsieeiiee it sare et 1813
14.3.7.3.4 Pixel FOrMat iN L2 .. .ueiiiiiiii it e e s e s s s e e e s anan e s sanann e s aannnnes 1815
14.3.7.3.5 Motion Vector Cost Table FOrmat in L2 .....oiviieiiiiiiiiiiiiiiiie i nsennee s 1815
I 0 X T 1 o I ][ 1816
14.3.8 Video Accelerator/Sequencer Local INtErCONNECT ....uviiisiiiisiiiieiisriiiiaaeraneianes 1817
I TN I [ (= g = o 1817
e e I = L 1819
T T L 1 o1 (= 1819
14.3.9.3 Restrictions 0N SL2 MemOry USAQE ..vvvruuurreirinuuresirnssesiasisnesissinsnssssinnnssssannnnesins 1819
IR S ) g/ g =T =T 03T o 1819
e Tt O Y= 1 (SR U] o I =T 1= = (o 1819
14.3.10.1 Interrupts, DMA Requests, and Event Management .......c.cviviiieeeiiiiinnesrniinnnersannnness 1820
14.3.10.1.1 EVENt GENEIALION ttuuutinuetiiuaesnteiseerssrrsssaase e et ssiassaasstaneransssannesnnsins 1820
14.3.10.1.2 Individual EVENt MaSKING .. ..eeeiieieiiiiiee i riaes s raiiaee s ssainne s ssaaann e s sannnnessaanns 1821
14.3.10.1.3 Individual EVent Mask CIEar .....uueeeiiiiiieiiiiitesiriisesisiissssssiinnssssainnrsssannnes 1822
14.3.10.2 1dle HANASNAKE ...uueiieiiie i et r e e s e e e 1823
I T I I T O 1V o T L1 | 1823
28 Contents SWPU223G-July 2007 —-Revised August 2010

Copyright © 2007-2010, Texas Instruments Incorporated



& TEXAS Public Version
INSTRUMENTS
www.ti.com
14.3.11.1 Divided ClIOCK GENEIALION ..uuiuuterseiietiite it rir s e ras s rar e raeeaanns 1824
14.3.11.2 Clock Management, Power-Down, and Wake-Up ......coiieiiiiiiiiiiiiiiiiiniineesnnnaeeas 1824
14.3.11.3 BOOt CONFIQUIALION . uuuuseisntesssiatesssaaeee s ss et ss s e s ssaian s s s saannn e s ssannnnsssannnnnsss 1825
I I I S 11 (= o ] =Y o A @ ] 0 1= Vo 1825
14.3.11.5 Video Accelerator/SEeqUENCEr SYSC .uuiiiriiiuteiistiriatiriaeiiitearirs i 1825
0 I T00 O =T 1825
14.3.11.5.2 POWEr ManagemeENT ....iiuuueeeirianrerrriasenssraastesssasssresssasresssaasnressaannrersaannns 1825
14.3.11.5.3  INterrupt HaNAIEr . ...eeeiiii i et et e e s e s r s s s e s s e s s aannn e e aannnnes 1826
I I o Tt | /=] 3 T = 1826
14.3.12.1 ROM OVEIVIEW tuuuutiuatinseiuesssssssssssssasssasessaats s sanss e santssassannstsinssanns 1828
14.3.12.2 RAM OVEIVIEW 1.uuutiiustinseiantssasstssssssssass st tase et rassssnneraissranns 1828
14.3.13 Local Interconnect NEtWOIK ....uuiiiieiiiiiiiiiiiii i e 1828
I e 70 A Y g T [ = TS 1828
I T S T g L= Lo 1 o P 1829
14.4 IVA2.2 Subsystem Basic Programming MOdel ........ciiiuiiiiiiiiiniiiiiii i e srnnanenas 1830
R N T T 1830
14.4.1.1 IVA2.2 BOOt CONfIQUIALION .. .eiiiiieiiiiiiiee st e e e s e s sa e ae s sssan e s s sannn e s aaannnnennn 1830
I I O | T = o o Y oo [ 1831
14.4.1.1.2 Wait in Self LOOP MOGE ...uviieiiiii i s s s enanne e 1831
14.4.1.1.3 Default Config Cache MO ........ueiiiiiiiiiiiii e aranees 1831
14.4.1.1.4 User Defined BOOLStrap MOOE .....ueeiiiiuiniiiiitiiiiie it sisaisresssannnsssaaannness 1832
14.4.1.2 EXample Of IVAZ2.2 BOOT +uuuiiieiiiteiiisisrae it s s ss s st s e s s e s sa s saneeaannens 1832
14.4.1.2.1 Boot Under MPU CONLIOl .uuiuuueiiseiiistiiisisseise s sissssass s s ssasssannssans 1832
14.4.1.2.2 AUONOMOUS BOOL ..uiiiiiiiiiiii it s s an e 1834
14.4.2 SeqUENCEr BOOURESEL .uuuiuutiittiiietiite sttt e e r s s s st s s s n e aan e aanees 1835
I S R @ Tod o 1= |V oV F= To = 0 T o | P 1835
14.4.3.1 Cache-Size CONfIQUIatiON .....eeeiriiuereiriiesiraise it ssaire s ssainrsssaannressaannnnssss 1835
14.4.3.2 Cache Mode CoNfIQUIAtIoON ...i.uevsueeisseeiiteiaeeriser st et saa s sareraaeeaannss 1837
14.4.3.3 Cacheability SEttINGS ..cciiieiiiiiii e r st r e s a e r e aaraeaan 1838
14.4.3.4 Coherence MaiNIENANCE .uuiiisserisreriseisisriiserianeriseiainriaisssaarerasessissrsisssaanerasnens 1838
14.4.3.4.1 Memory-Mapped L1P and L1D CONEreNCe ......vvveiiiuriiineiiniininrerissiinesiansssinneas 1838
14.4.3.4.2 Memory-Mapped L2 CONEIENCE ....uiiiiiiiiiiiiiate et s saaate s s saanaee s saannesaaanness 1838
14.4.3.4.3 DeVvice MemOry CONEIENCE ..iiiiuueeiiiineeeiaaianressaintessaaastssssaassesssainnssaaannss 1838
14.4.3.4.4 Global Cache Management ........eevieiiiiueiniieiie i aainerans 1839
14.4.3.4.5 BIlock Cache Management .....iiceeeeiraieeeraiiatesraaanraetaaannesssaannessaannnessaannnes 1840
14.4.3.4.6 Write-Back COMPIELION ...uuueeiiiiiiiiiiiiie s e s s s s s s s s ann s aaannnes 1841
14.4.3.4.7 Performance Consideration TiMiNG .....eveeeriseeriureriseinieiaerireisrisaieaneas 1843
14.4.4 DMA ManagQemMENT wuuuiiisassnsssssaeeessssstssssaaaasssssssssssssnnreeemmtttsmmmmmmssssssssnnnns 1843
14.4.4.1 Transfers From/to Device Memories/Peripherals (EDMA) ...ovviiiiiiiiiiiiiiiiiiiniineeenns 1843
14.4.4.2 Internal Memory-to-Memory Transfer (IDMA) ....oiiiiiiiiiri i raaeens 1843
14.4.4.3 Programming an EDMA Transfer ....coouiiiiiiii i i r s e s e s s e e e eas 1844
14.4.4.4 Defining a Logical Channel .......oiieiiiiiiiiiiii i i i s nanee e 1844
14.4.4.4.1 Single Logical Channel Definition ........vveerieiiiieiiiiiiiini i ieasiaeeas 1844
14.4.4.4.2 Controlling SUbmISSION GranUIArTY ........eeeeiiiieeeiiiiie i raine s raainreeanannees 1845
14.4.4.4.3 Linking to Another Logical Channel ......c.eeiiiiiiiiiiiiiiiii s 1845
14.4.4.4.4 Chaining Logical Channel ........cvueiiiieiiiiiiiiri i aanneeas 1846
14.4.4.5 Prioritizing Defined Transfers ... e eaas 1846
14.4.45.1 Mapping Between DMA/QDMA Events and Event QUEUES .......iivvieieiiiiinieriininnens 1846
14.4.4.5.2 Mapping a Queue to a Transfer CoNtroller .......vveviiiiiiiiiiii e 1846
I T T o - T (o |11V TN = o 1 Y/ 1847
G S Vo =0 I T ) Y/ 1847
14.4.4.5.5 Optimizing 2D Transfers ..uuiieeiiieiiiiiri s raas 1847
14.4.4.6 Starting the TranSier ..uuuiii i s 1847
SWPU223G—-July 2007 —Revised August 2010 Contents 29

Copyright © 2007-2010, Texas Instruments Incorporated



Public Version & TEXAS
INSTRUMENTS
www.ti.com
14.4.4.6.1 Assigning a Logical Channel to a Trigger EVENt ......ccvviiiiiiiiiiiiiiiiriaeinieenaas 1848
14.4.4.6.2 Manual Trigger (Software-Synchronized Transfers) .....vvvveiviiiiiiiiiiiiiiiiiiiiiin, 1848
14.4.4.6.3 Hardware Trigger (Hardware-Synchronized Transfers) ......iooveeviiiiiiiiiiiinnninne., 1848
14.4.4.6.4 Automatic Trigger (QDMA) . .uuiiiuiiiii i ra e rras 1848
14.4.4.6.5 Offloaded Configuration (USING IDMA) .. .eeiiiiiiiiiiiiie i rriee e s rr e e aeannes 1849
14.4.4.6.6 Direct Configuration to Transfer Channel (Not Recommended) ........cccvviiiieiiiiinnnnns 1849
14.4.4.6.7 DMA ComPpletion MOGE ...ueiiueiieiiiteiiie it s s s ssan s sasssannesas 1850
14.4.4.6.8 Partial Versus Total COmMPIELIoN .....cuiiiiiiiiiii i rraare e aaaneees 1850
14.4.4.6.9 Tracking DMA COMPIEtION ..ueuiiieeeiiiiieiiiii s s ssiae s s e anannees 1851
14.4.4.6.10 DMA Interrupt Service ROULINE ....uiiieiiiiiiiiiieiie i ss s saeenas 1851
I G 0 I R == o T o1 4= 15 4 T 1852
14.45 1VA2.2 Extended FUNCHON INTEITACE ..iviviiiisiiiiiiiiiiiiiiiii i e 1852
TNt O 1Y = L 1852
14.4.5.2 COBAX+ EFI INSIIUCHONS 4vuuusttiuseisussisssssistessessssissssassesassesassssisssanneiareraessnnns 1852
14.4.5.3 COB4Ax+ EFIUSE N IVAZ.2 iiiiiiiiiiiiiiiiiiiiiiii s ae e 1856
14.4.5.3.1 Read Registers Using the EFl Programming Model ........ccvvviiiiiiiiiiiiiiiiiinieenn, 1856
14.4.5.3.2 Write Registers Using the EFI Programming Model .........ooiiiiiiiiiiiiiiiiiiiciiaess 1857
14.4.6 iME and iLF Basic Programming MOGEl .......eeiiiiuiieiiiiiiesiiiie s sssiinesessainsssssaannes 1857
TNt N I/ 01T | ] 1857
14.4.7 INTErrUPt ManagemMIENt o saaeee e e s ssssssssaaaaa s s s s nanesssssssssssssssnnnnnnnnns 1859
14.4.7.1 Interrupt FIOW in IVA2.2 SUDSYSIEM ettt iriie s sssir s ssian s asaannnenas 1859
14.4.7.2 Event Combined Programming SEQUENCE ....uuuiruurerueiseriisssinrernseisinsiaisssanrerinnins 1861
14.4.7.3 Event <-> Interrupt Mapping Programming SEQUENCE ......ceeivrririnreriseisinrisiserinerinee, 1861
14.4.7.4 Interrupt Exception Programming SEQUENCE .....ueieeiriuiresirinseesiriinsesissinnsessaannressns 1861
14.4.7.5 Interrupt Controller Basic Programming Model for Power Down of IVA2.2 Subsystem ....... 1862
14.4.7.6 Interrupt Controller Basic Programming Model for Power On of IVA2.2 Subsystem ........... 1862
14.4.7.7 Video and Sequencer Module interrupt Handling .....oovveeeeiiiiiiiiiiiiieiiiii i e 1865
I A R Y= 81T o o =) =] o 1] o 1865
14.4.7.7.2 DSP Megamodule INTEITUDPL .uueiiueiristiiiseiie i sissrse s s aannerans 1865
14.4.8 MeMOIrY ManagEIMENT tuuuuuuussssssssseseeeesssssssssssaassssssssnsnereeesessstmmssssssssssnnnnnns 1867
I Tt N T (= ¢ = /1= 0 T 1867
I B I R @ Tox o 1=- 1 o1/ 1867
14.4.8.1.2 Virtual AQAreSSING . uueeeiiiuntnetiiinneesiaiineessaaieressaistessaanresssaassesssasnnsssasinnss 1867
I B 1 ) =1 g = LN 1Y =T 4o T 1867
I o T R |V =Y 4T ) VA = (=X 1T ) o 1867
14.4.8.2.2 Bandwidth Management ......eiiiieeeirnieiraiesrriires i ssaisnssasannssaaaannes 1873
14.4.8.3 SL2 MemOry ManageMENT . .uueeussuusreerrunnresranssresssassnessassnessasssrssssiasrressaannnerins 1875
14.4.8.3.1 SL2 Performance OptiMiZatiONS .....vuseeiiseirseisussrisssrisreriseiaiserarireaeannsins 1875
14.4.8.3.2 SL2 Performance LImitatioNS .....veevisiiiisiiiiseiiisiiiiiiiiiiiiasnaeanneians 1875
14.4.8.3.3 SL2 lllegal ACCESSES uttruutinuteiinetrntsiinsiasetassrasts i saaretainssantssansssassiannsrans 1875
14.4.9 IVA2.2 POWEr MaNAQEIMENT . .uuuuannsnnnnnneessssssssssaaaasssssssssssssssneeessmsssmmmmmmsssssnnnnns 1876
e B A O [ Tod QY= T F= o =T 4T 1876
14.4.9.1.1 CIOCK CONfIQUIALION .utiiuseiteisee st er e s st s saar s s e rsa s s s s s r s raaeaannrans 1876
I e I @1 o T - 1 o 1876
14.4.9.2 ReSet ManagemeNt ..ueuuiiiiiiiiiiiiiiiiisssrsraeeessssssassssssaassassss s rreeessrsrsss 1876
14.4.9.3 Power-Down and Wake-Up Management ......cccvvieeiiieriiieiinerieiniessneiansraneiannnss 1877
14.4.9.4 Powering Down L2$ Memory While IVA2 iS ACHIVE ....viieiiiiiiiiiiiiiierieiinenesnennaesaeas 1880
14.4.9.5 Video and Sequencer Module Management .......eeeiviieeseriiiseesiriinnssisiinsersainnresans 1881
14.4.9.5.1 Module DyNamiC POWET SAVINGS .uttureirueerinesrnrerissisiesiasssinsrinsisinsisinssanneins 1881
14.4.9.5.2 System DynamiC POWET SAVINGS ..utirureiiueerintirisniriseiiissiaserinsrassisinsiaisssaneias 1881
14.4.10 Error 1dentification PrOCESS ..vvuuiiiisiiisiiiisiiiiiiiiii i asesaans 1882
14.4.10.1 Error Reporting for IDMA MOGUIE ....iuueiieiiiiiiniiiiie i ss s rars e annes 1882
14.4.10.2 Error Reporting for EDMA MOAUIE ... e e e s s s e e s sanne e 1882
30 Contents SWPU223G-July 2007 —-Revised August 2010

Copyright © 2007-2010, Texas Instruments Incorporated



& TEXAS Public Version
INSTRUMENTS
www.ti.com

14.4.10.3 Error Reporting for the L3 INtEerCONNECt ....uvviiiiiiiiiiiiiie i i rneeeaaes 1883
14.4.11 Recommendations for Static SEtNGS . ...uueeeiirii i r s raaee s e saaanns 1883
14.5 IVA2.2 Subsystem Register ManUAl ......vieeeeiiiiineiiiieiiiis s ssaasre s sannsnesssannenss 1884
T R [ O =T ] (=T 1884
14.5.1.1 IC Register Mapping SUMIMAIY ......eeeeerueeesraanressaaannessaaaneessaaannssssaanseessasnnsesinn 1885
14.5.1.2 IC ReQiSter DeSCIPLIONS  tiuuuueteiiretesisanseesssasseesisasnestsainssssaannrsssaannrnsssannnnesss 1885
S S T (T 5] (= £ 1893
14.5.2.1 SYS Register Mapping SUMIMAIY .uueiseersssrussimnreraseerinsirinsianeiaerasiraaeiannes 1893
14.5.2.2 SYS RegiSter DEeSCHPLONS . .uueeiiiettiisiinressainresiraissesisainessssisnssssannrssssaannnssias 1893
TG T 1 =T o L] (= £ 1896
14.5.3.1 IDMA Register Mapping SUMMAIY . ...uvueersussrsseeriseisinrmiseranneransiaisssrisianneraisinns 1896
14.5.3.2 IDMA RegiSter DESCIPHONS .uuitiiuesetriintesisannsssssaissnessssisnssssainnressaansrsssaannnnssss 1896
S A Y (@ =T o 1 (] 1908
14.5.4.1 XMC Register Mapping SUMMAIY .. ..eeeiiiueeesirannesiaannessaaaneesaaaanresssaansasssaannnesss 1908
14.5.4.2 XMC RegiSter DESCIPUONS . uuuteiiiuetssisintsesiaissessiaasnesisainrssaainnressaannrssssannnnesss 1909
T ST I = O O =T 115 (] £ 1934
14.55.1 TPCC Register Mapping SUMMAIY . ...coueueeeerrannsesrmannessaaannessaaaanressaannressmaannnesss 1934
14.55.2 TPCC RegiSter DESCHPLIONS .uutuiiuueretrintesiraisssessaissnesisaisnsssaainrsssaaasressaansnnssss 1937
14.5.6 TPTCO and TPTCL REQISEIS tuuueiuueeintsinterneiaeerase s sansaaarsrainssanns 2034
14.5.6.1 TPTCO and TPTC1 Register Mapping SUMMAIY .....evvierriuseiinmerineiminriiieiineraeiainns 2034
14.5.6.2 TPTCO and TPTC1 Register DeSCIPONS ..uuuiiiiiureeiiiiusnesiniinnesiriinressainressaannnnesss 2036
T A S TG =T 115 =] £ 2059
14.5.7.1 SYSC Register Mapping SUMMATY ...uvueeriussriseiriseimnsiiserasserassisissaneraeainns 2059
14.5.7.2 SYSC RegiSter DESCHPLONS .uutuiruuereiriintesiraistsssraissnesisiisnsssssinressaannrsssaansnnssss 2061
14.5.8 WUGEN REQISIEIS uutiuusiiuteiiueeratisssirtetaseerstssassase st sss s sasstane e saanrsannes 2065
14.5.8.1 WUGEN Register Mapping SUMMAIY ...evuesriseirseimissrinseimnserissisisssannsiaeaannns 2065
14.5.8.2 WUGEN RegiSter DeSCIPIONS 1uuuuutteiriutresiannssesississssissisessssissnssssannnsessaannnesins 2066
14.5.9 SEQ REQISIEIS uutiietiiteiite ittt s st e s st r e e et 2083
14.5.9.1 SEQ Register Mapping SUMMAIY ...ueiseseusesrussisnsersseesinsisissianeiaerasiaeiannes 2083
14.5.9.2 SEQ Register DeSCIIPIONS  uuuieiiiuetssisintsesiaisssssisasnesisainressainressaansrssssaannnesss 2084
14.5.10 Video System Controller REGISIEIS ...uutiierirteiiie i i sareraneaanns 2091
14.5.10.1 Video System Controller Register Mapping SUMMAIY .....cceviiiieieirriinrreriaaneesiaannness 2091
14.5.10.2 Video System Controller Register DeSCrPLONS .uuueeiiviiniriiiiiieiriiirrsriirsssraannesss 2091
S I 1Y =0 ] (= 2098
14.5.11.1 IME Register Mapping SUMMAIY . ...eeeeiiineeeiraiineeasaaanneessaanseessaaasressaannnessaaanneess 2098
14.5.11.2 IME RegiSter DEeSCHPLONS .uuuteiiistesisinesissisesssaisarssssiinrssssaasrssssasnessaainness 2099
T I | I el =T 11 (] £ 2110
14.5.12.1 iLF Register Mapping SUMMAIY ...ueuvseirseianneriseirinnsriseianserasesinssrasannsiaiesann 2110
14.5.12.2 iLF Register DeSCIPLONS .uuutetiriuuteessainnsesisnsssesisannesssainrssssannnssssannsnsssannnness 2111
14.5.13 |A_GEM REGISIEIS .uiuutiiuteiutisetiise ittt sas s tas st ssane s aanssanss 2121
14.5.13.1 IA_GEM Register Mapping SUMMAIY ......ueeeiiriuueesranineeaaaaaneesaaaansesssaansasssaannnesss 2121
14.5.13.2 |IA_GEM Register DeSCIPLONS +.uuuuutssiriutnesisisnsesinianesisainressainnrssssansrssssannnnesss 2121
14.5.14 |A _EDMA REQISIEIS tuuutiiuutiiteiieeiatsrsttrse s rasse s tas s e s s s saasiaansranesanns 2123
14.5.14.1 |IA_EDMA Register Mapping SUMMAIY . ....eeeiiieneeeranineesaaaanreessaansssssaanssessmannnesss 2123
14.5.14.2 |IA_EDMA Register DeSCHPONS 1.uuutseiiiiuteesisinsesiniisrsisainresssaanrssssannssessaanness 2123
14.5.15 [A_SEQ REQISIEIS ettt st s st r st st 2124
14.5.15.1 |A_SEQ Register Mapping SUMMAIY ...civeeiiueeriseiminririseiannerassinsisannsraianns 2124
14.5.15.2 |IA_SEQ RegiSter DESCIPLIONS wuuuuutttiiiiutnesisisnsesirannesisainrssssannrssssaanrnsssannnnesss 2124
15 DS Play SUDSY S 1ttt 2127
15.1 Display SUDSYSIEM OVEIVIEW ...uuutiiuseisseisseessteissesaesss s sar st saas s saanssasssarsraneasnns 2128
15.2 Display SUDSYStEM ENVIFONMENT ... .ueeiieieiiiieteessaatee s sasas s ssaaaessaaaan s s ssannesssannrasssannnnesss 2133
T2 O I3 0 1 o T 2133
15.2.1.1  Parallel INterface ...uuiiueiiieiiieiie i 2133
SWPU223G—-July 2007 —Revised August 2010 Contents 31

Copyright © 2007-2010, Texas Instruments Incorporated



Public Version & TEXAS
INSTRUMENTS
www.ti.com
15.2.1.1.1 Parallel Interface in RFBI Mode (MIPI DBI Protocol) ......cccvvviiiiiiiiiiiiiinninnens 2133
15.2.1.1.2 Parallel Interface in Bypass Mode (MIPI DPI Protocol) ........cccvviiiiiniiiiiiieiinninnnss 2136
15.2.1.1.3 LCD Output and Data Format for the Parallel Interface .........cccoviiiiiiiiiiiiiiiiiinnn. 2137
15.2.1.1.4 Transaction TimiNg DIagrams ....cueeiiueeiiueirineireeiisiiterieisiesrarssinreasiainnins 2141
15.2.1.2 SDI Serial INTEIfACE . ..ueiiiiii it r e s raaae s saaan e s saannr e s aaannreeann 2149
15.2.1.3 DSI Serial INTErfaCe ..uueiiiiiueiiiiiiieiiriie st rise s trase s saaiar s sssanrssasannrresas 2151
15.2.2 LCD Support With MIPI DSI 1.0 Protocol and Data FOrmat ........cvvveeiieininirieiiieneninns 2151
T R = 1Y o= L I T 2151
15.2.2.1.1 Data/Clock CONfIQUIALION . ..uueiiisesesisiiseesissisressainresssannsssssasssesssaannsssaannes 2152
T U 2153
15.2.2.2 Video POort (VP) INTEIfaCE ....ueeiiiiiiii it r s e s s anr e e s s annaee s 2153
15.2.2.2.1 Video Port Used for Video MOde ......iiiieiiiiiiiiiiiiiiiiie s ssniae s sannnees 2154
15.2.2.2.2 Video Port Used on Command MOGE .......cvvueeinuiiiiniiiinniniisiiieerasssinsssiasiannsins 2159
LT T = 10 (=1 A 1Yo o = 2161
ST T Y 11111 = g T - ) 2161
15.2.2.3.1 SoT and EoT in Multilane Configurations ........ivveeviisiiiirieiiiiiirerieaineiaas 2161
T A - T o TS ] 11 =] 2161
T e (0] (0T o ] I = 2163
15.2.2.4.1 ShOrt PACKel .uoiuuiiiieiiiiiiiiiii it 2163
T S W o oo T = Tox =] A 2164
T SR T I - = B [0 = o1 )= 2164
15.2.2.4.4 Virtual Channel ID - VC Field, DI[7:6] ..uvivuiiriiiiiiieiiiiiinieisiessssnins s sninsnnas 2165
15.2.2.4.5 Data Type Field DT[5:0] uuueeiiiieeeiiiieeesaaaateesaaantasssaannssssaannnessaannnessaannness 2165
15.2.2.4.6 Pixel Data Formats in Video MOOE ...uiviuuiiiiiiiiiiiiiie i s ssninnessananees 2165
15.2.2.4.7 Synchronization COAES ....uuiueiiueiirteiierie st iaiesase s aaanrsasssanneras 2166
15.2.2.4.8 BlanKiNg uveuuueeiiseessteiseinsiasssite i 2166
15.2.2.4.9 Frame SHUCIUINES ..uvuiiiiiiiiiiiiiiiiisissssssssssnseessssisssssssasssssssssssnnrseeessnnnns 2170
15.2.2.4.10 Virtual ChannelS ....iuueieeiiiiiite i e s s e sn e aanneaas 2174
15.2.2.5 PixXel Data FOMMALS .. ..eeiiiiiiiiiiiiie i ra e st s e s saa e e s asann e s asanneessannnnennn 2174
15.2.2.5.1 24 Bits per Pixel - RGB Color Format, Long Packet .........cooviiiiiiiiiiiiiiiiiniciines 2174
15.2.2.5.2 18 Bits per Pixel (Loosely Packed) - RGB Color Format, Long Packet ..................... 2175
15.2.2.5.3 18 Bits per Pixel (Packed) - RGB Color Format, Long Packet ..........cccoiiiiiiiiiiinnnsn. 2176
15.2.2.5.4 16 Bits per Pixel - RGB Color Format, Long Packet .........cooviiviiiiiiiiiiiiiiiciinen 2177
15.2.3 LCD Output With Tl FlatLink3G Data Format for the SDI Module ......cccevviiiiiiiiiiiiirninnees 2178
15.2.4 TV DiSPIay SUPPOI 1 uuuetetiiaeeeiaaaeesaaaaate e ssaaasae s saaanae s saansessaaannessaaannrsssaannnesssannnes 2179
15.2.4.1 TV Output and Data FOIMAL ....uuieeeeiiiiinesiiiesiraiss s sssissrssssaanssessaansnesias 2182
15.2.4.2 Digital-to-ANalog CONVEITET .u.iuueirseisseeiiate it iriar e rar e ssisrsaaassannsraessanns 2182
15.3 Display SUDSYStEM INTEGIatiON ...uuuiuseerseiiseirte i rar e e saa s saan e e sa e rannanans 2183
15.3.1 Clocking, Reset, and Power-Management SCheme .......cceviiiiiiieiiiiiisiiiiiiiereraanns 2185
L T 0 000 1 o T 2185
TR 0 I T - £ 2188
15.3.1.2.1 Hardware RESEE ...uuuieiiiiiieiiiiiieissiie s raitre s saaaaae s ssasse s ssaissessaaannssasannnes 2188
15.3.1.2.2  SOftWAre RESEL .uuieiiiieiiteiie s st r e ra st aaa s ran e aaneraas 2189
15.3.1.3  POWEN DOMAIN .eiiieieiiaiiteeaaaaate e ssaaae e s saaas e s ssaaae st aanneesaannnsssaannnesssannnnessnn 2189
15.3.1.4 PoOWEr ManagemMeNt ...uceeiiiiiiisssiiiiiisssssssssssnsseeessstmtiimmsassssssssssssssnnnnsseennnns 2189
15.3.1.4.1 CIlOCK ACHIVItY MOOE .uiiiuuiiitiiiiie it st r s s ra s ann e aaas 2189
15.3.1.4.2 AULOIdIE MOAE ...t et e s s e st e s aanrs 2190
L TR 0 0 T (o | = 1o T = 2190
15.3.1.4.4 SDIIAIE MOUE .eeiinneeeeiseieesseaanee s saaanneessaanneessaannnessaannnnsssaannesssasnnnesssnnnnes 2191
15.3.1.4.5 WaKe-UP MOAE ..uuiiiuiiiiiiiiniiiitiie i s s saa s e s sn s na e aannenas 2191
15.3.1.4.6  StandbDy MOOE .uuiuuuieiiiiiee s st sr st s sa e s s s e s taaane s s aaanres 2191
15.3.2 Hardware REQUESES ..iiuuueiuteiueisetinss it st sats e ss s sss s saass e esansaaanssannes 2194
15.3.2.1 DIMA REQUESES tuuutttttteeeetsttttmsssasasassssssssssssssmeeesstitiimmmmmmssssssssssssnnnnnnmmssens 2194
32 Contents SWPU223G-July 2007 —-Revised August 2010

Copyright © 2007-2010, Texas Instruments Incorporated



& TEXAS Public Version
INSTRUMENTS
www.ti.com
15.3.2.1.1 Display Controller DMA Request (Lin€ TrHQOEr) «.vvutirieeiiieriiieerinterineinieeisiesianneas 2194
15.3.2.1.2 DSI Protocol Engine DMA REQUESE ...uviiueiiiteiiniiristsrissiiissiassassssiasssnssiannenans 2195
15.3.2.1.3 RFBI DMA REOUESE .uttiustiittiissiiistiiistisiseisissiisssiistssaseisinssasneiiansaainins 2195
15.3.2.2  INErrUPL REOUESES 1uuueeeiiiintiiiiiatr st s s ssaa e s sass e ss s ss i n s raanrrenrns 2195
15.3.2.2.1 DISPC INterrupt REQUEST 1.ttt sssssas s rrnseeesnnnnnns 2196
15.3.2.2.2 DSl INterrupt REQUEST ..iiiiiiiiiiiiiiiiiiiii s ss s s s s s assnnnnes 2197
15.4 Display Subsystem FUuNnctional DESCHPLION w..ueeiuteisterstirisrereeianesrassesirerasssainssaisssannsraneaaans 2200
LSRR 300 = o Tod g = o = o P 2200
15.4.2 Display Controller FUNCHONANIES .uuueeiiiiieieiiiiieiiie s s s s s s arannes 2200
15.4.2.1 DiSPlay MOUES .vuiuutiiteinetiiieiite ittt s st s s s st s raae s s s aan e aaneeaannens 2202
15.4.2.1.1 LCD OULPUL wuuutiiuatiaseissesassssssssasssaasssasssssssssssasssassssannssassssanessnsssannerns 2202
15.4.2.1.2 Digital OULPUL «euuinnateetiisesesisiee s saaises s ssais e ssaas e s ssaats st saasse st saannnssaaannnss 2202
15.4.2.2 GraphiCs PIPeIINE uuuiiuiiiiiiiiii i s 2202
15.4.2.2.1 GraphiCS MemOry FOIMAL ...ceiiiieiiiiiiieesaaatee s saaere s saaane s ssainnessaannnnesanannnes 2202
15.4.2.2.2 Color Look-Up Table/Gamma Table .....ccceviiiiiiiiiiiiiiiiiii i s anniaeees 2204
15.4.2.3  Vide0 PIPEINE v e e 2206
15.4.2.3.1 Video MemOry FOMALS .. .uuuereiiiiiieiiiaiteesaaatee s saaane s ssannessaaannessaaannresaaannnes 2206
15.4.2.3.2 CoOlOr SPACE CONVEISION 1uuuutetisunnesssnnnesssaissesssassssssaassssssaasnsstssinnssssssnnses 2208
15.4.2.3.3  HArOWAre CUISOI .uuuuutsiuseisuseisusssansssnesssstssssassssansesasstsanssasssannssassssnnnisns 2210
15.4.2.3.4 Up-/DOWN-SAMPIING +.uttruneiineiisnersteiisesiseisss s raasssass s sraeaannsrans 2210
TR S @ 1Y =T g = T U0 o 2213
15.4.2.4.1 Priofity RUIE . .uuineiiiiiii i st e s s s s s e ras 2214
15.4.2.4.2 TransparenCy Color KEYS ....ciiiiiieieiriiiiiesraaateessaantessaaansessaaannessaaannresaaannnes 2218
15.4.2.4.3 Overlay Optimization (Only Available in Normal Mode) ........ccevviiiiiiiiiiiiiiniinninn.s 2220
15.4.2.5 Active/Passive Matrix Display Data Path .......cccviiiiiiiiiiiiiiiiii i 2220
15.4.2.5.1 Color Phase ROAON ..uvuseiiuseiisssiisssiisssssisssasss i raseaannnins 2221
15.4.2.5.2 Passive Matrix Display Dithering LOGIC ....ueeiviiuereiiiiinineiiiiissiiiineeiiiiinnsiaiinnes 2222
15.4.2.5.3 Passive Matrix Display OUtput FIFO ....oiiuiiiieiiiiiii i anineeaas 2222
15.4.2.5.4 Multiple Cycle OUIPUL FOIMAL ... .uueeiiiiie i r e s s saaae e s snanr e s sannnees 2222
15.4.2.6 Video LiNE BUITEI 1.uuiiiuiiiiiiiiiiiiiiiiiiii i r e e 2223
15.4.2.7 Synchronized Buffer Update .......oceeiiuiiiiiiiiiiiiiiri i e s ss s nnaeens 2223
LS T B (] = 1o o 2223
15.4.2.9 Multiple BUffer SUPPOIT ..t s s s s s aan s ssannnnenss 2224
15.4.3 DSI Protocol Engine FUNCHONAITIES ..vuuueiiussiiieiiieriirire s sias s sasnaneraneannns 2224
15.4.3.1 DSI ProtoCol ArChItECIUIE .uuiiuseiiiseiiesie i r e aaanes 2224
TR 0 T O [ Tod Q=0 U1 =T 4= £ 2225
15.4.3.2.1 Timing Parameters for an LP to HS Transaction .........c.vvviviiiiiiiiiiiiiiiininenans 2226
15.4.3.2.2 Timing Parameters for an HS t0 LP TranSaction .........cevvriviseiiieiisisnirerineininninn, 2227
15.4.3.2.3 EXtra LP TransitioNS ..uuuiiseiiiseiiiseiiiiiisinisiiississsiisssrissisisssasssssansaseianneins 2228
15.4.3.3 DSI Transfer MOOES ...uuiiuuiiiiuiiiiieiie it saat e s r e ts s sa s ran s raneaanns 2229
LS e J0C 1 B Vo [T o N /o o 2229
15.4.3.3.2 ComMMANd MOOE ..uiiuuiiiiniiiinniiistiis it as s raa e rasesaaneras 2229
15.4.3.3.3 Video + COmMMANd MOUES ...uuviiueiiintiite et siars s are s s s sanssaanerans 2230
15.4.3.3.4 BUISE MOOES . .uuiiueiiisiiistirieiset it s st ra e san s ra s e s r e aaannnas 2230
15.4.3.3.5 Interleaving MOOE ....ueiiiuieeiiiie i sa e sr e s s s s s s an s 2231
15.4.3.4 POWEr MaANAGEMENT . .uueiiuanreirianrerrrasteesraasseesrrasssesraasrrstaaaasressaaasrrsssaannnesss 2235
15.4.3.5 Serial Configuration Port (SCP) INtErface ......vveiiiiiiiiiiiiiiiiiiii e 2235
15.4.3.5.1 ShadowWing REQISIEr .uuuuiiuueteiiiieeiiriie it rrars s s s saaarssaaannes 2235
15.4.3.5.2 BUSY SIGNaAI 1uuuiiieiiiieiiiiir s e 2236
15.4.3.6  POWEE CONIIOI 1uutiuuteistesste st st st st e s s s s et an s s a e e s n e raaeaanns 2236
15.4.3.6.1 Complex I/O Power Control COMMANS ...evviiiuuireiiiiniresiriinesisiieesiasinnrssaainnns 2237
15.4.3.6.2 DSI PLL Power Control COMMAaNAS ....uvurirueinueriinssiinerissisinrrasssinsraeiainnins 2238
L T T I 1001 £ 2240
SWPU223G-July 2007 —-Revised August 2010 Contents 33

Copyright © 2007-2010, Texas Instruments Incorporated



Public Version & TEXAS
INSTRUMENTS
www.ti.com
15.4.3.7.1 TWaKEUD TiMIEI tuuutiteiiuteintesat s iae e e s e s n s s et a e s a s e s e s san e ssn e ssnesaneesas 2240
15.4.3.7.2 FOrceTXSIOPMOAE FSM . uuuiiiiiiiii it r e e s s e s s asaan e s annnne e sannnes 2241
15.4.3.7.3 TUMNREQUESE FSM iiiiiiiiiiiiiiiiiiiiiiiii i ss s s aannnnns 2241
15.4.3.7.4 Peripheral RESet TiMer ...uuuiiuiiiitiie i r s rasesanneras 2242
LS T8 ST o 1 T 10 G I 4= 2242
15.4.3.7.6  LP RX TIMEI tuuiiuutiiteiiiteiistisiate st siats s isisesssesaanssassssansisssssaneins 2243
15.4.3.8 BUS TUIMAIOUNG w.uueiistiisteiteistetaesssts e ss s e sr e s saas s s s s s a e taa s s aa e s sann s raneaaannss 2244
ST S T B o o 20 I o o =T 2246
15.4.3.9.1 RESEI 4tuiuttiiitiiiniiiiati it 2246
15.4.3.9.2 Tearing EffeCt ..uvuiiiiiiiiiiiiii i e 2246
15.4.3.9.3 ACKNOWIEAGE ..ttt ittt s e s s e e s s r it e st sanne e s aaannn e s aannnes 2247
15.4.3.10 ECC GENEIALION 1tutuuuutteissanresssiantesssaassnesssasssestassnsssaasnnnssssannnssssasnnnsssennnesss 2248
15.4.3.11 Checksum Generation for Long Packet Payloads .........covveviiiiiiiiiiiiiiiiiienaens 2248
15.4.3.12 ENd Of Transfer PACKet ... ..eiiiiiiii i i rrnr e s s s ann e e s rannnen s 2249
15.4.4 DSI PLL Controller FUNCHONANLIES . ..ueeeiieieiiiiiesiiiiessiesasiiaes s ssairressaannne s saannes 2249
15.4.4.1 DSI PLL CONLroller OVEIVIEW .uuuiuuserseinssisusssansesasessisssssssansssasessansssnsssanrssannens 2249
15.4.4.2 DSI PLL CoNtroller ArChitECIUIE ... ..eeeiiiiee it e iaaere s saaaae s ssaane s ssaanresaaanneeann 2250
15.4.4.3 DSI PLL OPEIaAtiONS .uuuetisuuunesissnnnesssnnssssaasssessaasssestmassnestsssnsnsissisnnsssmssnnnessas 2251
15.4.4.4 DSI PLL Controller Shadowing MeChaniSm ......cviiiiiiiiiiiiiiiiii i raaeens 2252
BT S I (o g = 1 o | o 2252
15.4.5 DSl Complex /O FUNCHONANIIES 1.uuuueiiiiiineiiiie s s s saiars e ssaannnsssannnes 2252
15.4.5.1 DSI ComPpleX /O OVEIVIEW .uuiuueiueeiiuseintsiisterseisiassasssaresassssissssasssannsraessanns 2252
15.4.5.2 DSI CompleX /O ArChitECIUrE .uuiiseiisiiiteiisri i aans 2253
15.4.6 RFBI FUNCHONANIES uuuuesiiiietiiiiiiteiisie s s ss s e s ss s s s s ssaanr e s saannn e s saannes 2253
S G A o = 1 2254
15.4.6.2 RFBI INterconnect FIFO ..iiiiiiiiiiiiiiiiiiersse e s s s s s s s s s s s n e e s e nnnnnns 2254
15.4.6.3  INPUL PIXEl FOMMALS . .uueiiiiiiieiiiites it ssiase s sss e s ssa e ssaann e s ssansasssannnnesss 2254
15.4.6.4 Output Parallel MOUES ...ivueiiiiiiieiiisire i raneens 2254
15.4.6.5 UNMOAIfIEd BitS ..uuunueeiiiiiiteiii it r s e e s rr s e s saaaane e s saan e e s sannrassaannnaessn 2255
15.4.6.6 BYPASS MOGE .uuiiiiieiiiiiiiii i s st e s ar e 2255
15.4.6.7  SenNd COMMEANAS 1uuturuutiuntiinne st srss st sarssss s tssasessanntanassarstannens 2255
SRR S T o == Vo /A 1 (= 2255
15.4.7 Video Encoder FUNCHONANIES ..uuiuueiiiiiiiieiiiie i s ss s s s e s ainn s rannes 2256
15.4.7.1 TeSt Pattern GENEIatiON ...uueivuseiiueeiiseiratsrse it raeesisrssiassareraessanrssaarsaaeesanness 2257
TR T U ] = s =T 2258
TR o 0 B O o ] . = T =T 1 2258
15.4.7.4 Subcarrier and BUrst GENEratioN .....uvvseerisssiisesrseirieriate it raesaanns 2258
15.4.7.5 Closed Caption ENCOUING .uuuereiiiiiieiiiateeiaaatesssaaane s saaaanessaaannesssaannressaannnnsssn 2259
15.4.7.6 Wide-Screen Signaling (WSS) ENCOOING ..uvveiiiiuiieiiiiiiieiiiiieiniinsissinnnsssannnsennas 2261
15.4.7.7 Video DAC ArChItECIUIE ...uuiiieiiit et ri s r s e e r s aae e aaneens 2262
15.4.7.8 Video DC/AC Coupled TV LOA ..uiiiisiiiinriiseiineriseisississs s sasessisssssssansesansens 2263
15.4.7.9 TV Detection/Disconnection Pulse Generation and USAge .....cceviiiiiunerinninnreisiinnneeinas 2263
15.4.7.9.1 TV Detection/Disconnection Pulse GENeration .........ccvvveevvieeisiesrsnnsriririeiaineins 2263
15.4.7.9.2 TV DetecCtion PrOoCEAUIE . ...uiiiiiiii et eaa it rs e e s raaane st saaan e s aannnesaannnees 2264
15.4.7.9.3 TV DiSCONNECON PrOCEAUINE ....uuuueesiiiiinteessiiattessaassesisassssssaisnessasinnnssasinnnes 2265
15.4.7.9.4 Recommended TV Detection/Disconnection Pulse Waveform ..........coovvevviiiiiiinnnnns 2265
15.4.7.9.5 TV Detection/DiSCONNECHON USAQGE ..uutiiusriiureiiseirisisrissiinseiaiesisnsssaaseiannenns 2266
15.4.7.10 VideO DAC BYPasS MO ...uuiiiiiiuiiiiiiiiseiiiiissesisanes s sssannsssssannsssssannnnesss 2267
15.4.7.11 Video DUal-DAC TESt MOAE ...uviruuiiiniiiteiiteristisiatsrse st ssin s saessaneesanns 2268
15.4.8 SDI FUNCHONGIIES 1. uueseiiieeeiaaaeesaaaate e ssaana e s saaas e s ssanne st saannessaaannessaaannnessaannnns 2269
15.5 Display Subsystem Basic Programming MOdel ........oooieiiiiiiiiieiiiiiiiiirnii i ssanneenss 2271
15.5.1 Display SUDSYSIEM RESET ..uuiiuueeiiieiiiiii e sias e e anns 2271
15.5.2 Display Subsystem Configuration Phase ........vieeiiiiiiiiiiiiiiiiiiiri e 2271
34 Contents SWPU223G-July 2007 —-Revised August 2010

Copyright © 2007-2010, Texas Instruments Incorporated



& TEXAS Public Version
INSTRUMENTS
www.ti.com
15.5.3 Display Controller Basic Programming Model .......coeviiiiiiiiiiiiiiiinii e rneenaes 2272
15.5.3.1 Display Controller Configuration .........oooeeeeeiiiiieeiiriiesraaieesaaaanressaaanrersaaannaesss 2273
15.5.3.2 Graphics Layer Configuration ....iiiueeessssssssiiiisssiiiissssisiinrsssainnrsssaansrssssannnnesss 2273
15.5.3.2.1 GraphicsS DMA REQISIEIS .uuiuutiiiueiiintiiitiiiteiaite it rsies s saarssaasaannsians 2273
15.5.3.2.2 Graphics Layer Configuration REQISIEIS ....ciiiiiiiiiiiiiei i rrine e ananeees 2275
15.5.3.2.3 Graphics WIiNdOW ALHDULES ... irs s s e s s ssinne s saanees 2275
15.5.3.3 Video Layer Configuration ......c.eveeeiiseisieniriseiiteiisiasisss it anessinnssnnssanse e 2278
15.5.3.3.1 VideO DMA REQISIEIS ..uuuuuuteiiiiieeesaaianteesaaanttessaannaessaansessaaannessaaannrssssannnes 2278
15.5.3.3.2 Video Configuration REGISIEr .....uueeiiiiineeiiiiirerraiaes st s ssainessaaainnes 2279
15.5.3.3.3  Video WiNdOW AtrDULES  ..iuueeiieiiitiiienies s s s s s sa s aanenans 2279
15.5.3.3.4 Video Up-/Down-Sampling Configuration .......cvvveevisssrissirnssisiesrinnisrnseianneins 2281
15.5.3.3.5 Video Color Space Conversion Configuration .........veeeessiriiisssiisiieeiiniininns 2283
15.5.3.4 Rotation/Mirroring Display Subsystem Settings .....c.vviieiiiiiiiiiiiiiiiiiiii e 2283
15.5.3.4.1 Image Data FOIMMALS ...ceiiiiiiiiiiiiiiiiiiiiisstsnneessssitssssssaaassssnnsssnnnnnnssnnnns 2284
15.5.3.4.2 Image Data from ONn-Chip SRAM ...t 2284
15.5.3.4.3 Image Data from External SRAM .....uiiiiiiiiiiiiiiiii i s 2289
15.5.3.4.4 Additional configuration when using YUV format ........ccoviiiiiiiiiiiiiiiiii e 2292
15.5.3.5 LCD-Specific CONtrol REQISIEIS ..uuuuuisiiiiiieeiiiiiee i s s s saannnenss 2293
15.5.3.5.1 LCD AtNDULES woineieiiiiiie st i sse s s s s an e s s anre e s sannn e s sannnnesaannneesannnnees 2293
15.5.3.5.2 LCD TiMINGS ttturuuttruneinnerannssntsrseiasssasesistesassasassssisssasstasssastsnssanneins 2294
15.5.3.5.3 LCD OVEIAY tevirtiiiuniiisiiiiiiitiiisiiiissiseiase it sassssaseiaisesasssassssaseiannsins 2297
15.5.3.5.4 LCD TDM tttttttiieitiissssssnnssssssssssnssssssssmmmeesssmimimmmmmssssssssssssnnnmmmmmesmmmmmsmms 2297
15.5.3.5.5 LCD Spatial/Temporal DItheriNg ....ovueeiisiirieeiiiiiiiri i 2297
15.5.3.5.6 LCD Color Phase ROtAtION ....ueiiueiiisiiiisiiiiiiiiiiiiiiiiiniasaseannenans 2298
15.5.3.6 TV Set-SpecCific CONtrol REGISIEIS . ..uiiueiiiiiiiiriiririe i aanns 2301
15.5.3.6.1 Digital TiMiNGS euuuuetetiiineeiaaineesraianresaaaantesssaantassaaansasssaannnsssaannnsssaannnss 2302
15.5.3.6.2 Digital Frame/Field SiZ€ .....uviiiiiiiiiiiiiiiiiiriie i 2302
15.5.3.6.3 Digital OVEIIAY .uueirueiiiniiiieiiiee i r e ts s rras 2302
15.5.4 DSI Protocol Engine Basic Programming MOdel .......cooiviiiniiiiiiiiiiiiiiiii s aeanaes 2302
15.5.4.1 SOfWAre RESET 4iiuutiiisiiiiiiiisiiiii i i aes 2302
15.5.4.2 POWEr MaANAGEMENT . .uueiiiuanreirianrerrraasreesrassee s taaarrsasaasnressaaasresssaarnnesss 2303
ST T e 101 (=T 0 0] £ 2303
15.5.4.4 Global Register CONIOIS ...uuueieiiiiieeiiiitees s siaaiee s srainr s ssaanresssanrrsssannnnesss 2303
15.5.4.5 Virtual ChannelS .....eiueiiieiiiieiii i s st r s s ra e aanes 2304
TR T = 0] (= £ 2304
15.5.4.7 DSI ComMPIEX /O 1ruuiiiitiiiitiiiiiiisi i i e 2305
TR 0 Y To 1= o T 1Y o T 1= 2305
15.5.4.9 Video POrt Dat@ BUS ...ueiiistiiiseiiissiissiisssiistesiseisstsasssassesassssis s s ranessnnns 2306
15.5.4.10 Command MOOE ..uuiiuuiiiuseiiuteiinsiiisneiiseiiiserase it saate s iaiserannes 2306
15.5.4.10.1 Command Mode TX FIFO ...uuiiiuiiiiiiiiiiiri i s ssnsranee e 2306
15.5.4.10.2 Command Mode RX FIFO ...uuiiiuiiiiiiiiiiiini s ssis s sansenas 2308
15.5.4.10.3 Command Mode DMA REQUESES ...iuiiiuutreriiinnresiriinnesisainsssssinnssssannnrsssannnes 2309
15.5.4.11 Ura-LOW POWEE STAE ..uuuteiutirssirsriies e rasessinsssisssasssansssinsssinssanessaessanns 2311
15.5.4.11.1 ENteriNg ULPS . .uiiiiiiiiiiiii s r s s s 2311
15.5.4.11.2 EXItING ULPS 1ttt sa s e nan e saenas 2311
15.5.4.12 DSI Programming Sequence EXample .......cvvieiiiiiiiiiiiiiiirini s annes 2312
15.5.4.12.1 Video MOde TranSfer ..iueeiisuiristeiisiiiiie i as s raneenas 2313
15.5.4.12.2 Command Mode Transfer EXample 1 ......ceviiiiuieiiiiiiesiiiiissiirisiinsressaanns 2313
15.5.4.12.3 Command Mode Transfer EXample 2 ......cvvieiiiiiiiiiiniiiii s eneeaas 2314
15.5.5 DSI PLL Controller Basic Programming Model .......ccvviieiiiiiiiiiiiiiiiiii s nnaees 2315
15.5.5.1 SOftWAre RESET .iiueiiisiiiiiiiiiiiiii i 2315
15.5.5.2 DSI PLL Programming BIOCKS ....uuuueiiuiiiiiiiiiiinieiiis i iisesnae s snsssannssanesnannss 2315
15.5.5.3 DSI PLL GO SEOUENCE .iiiuuuutiiiiiianteiiiistessiassnsssssssssesisssnesssssanresssianressssssnnnis 2316
SWPU223G-July 2007 —-Revised August 2010 Contents 35

Copyright © 2007-2010, Texas Instruments Incorporated



Public Version & TEXAS
INSTRUMENTS
www.ti.com
15.5.5.4 DSI PLL ClOCK Gating SEQUENCE ..uvvruueiruntiruneinnteranessinsssisssanssianessansisnnssansesannens 2317
15.5.5.5 DSI PLL LOCK SEOUENCE .uuiiustiistirseinssiassesissesaseisisssassssasssrasessnssiaisssannesannens 2318
15.5.5.6 DSI PLL Error HAnAliNG ...uueeeisieeeeiniinessaanssesisassssssassessssinnnssssannnssssannsnsssns 2322
15.5.5.7 DSI PLL Recommended VAlUES ......ivueiiiiiiiiiiiiiiii it isiae s nnnsranesnaness 2322
15.5.6 DSI Complex I/O Basic Programming MOdel .......ivieeiiiiiiiiiiiiiiiiiiniis s seesnes 2323
15.5.6.1 SOftWAre RESET .uiuueiiistiiiaiiiiiiiiii i i 2323
15.5.6.2 RESEt-DONE BitS ..uutiiseiistirneiiteiastsrists sttt 2323
ST ST SR T == To [ o] o1 T 1T =1 (o] o 2324
15.5.6.4 Display Timing Configuration ......c.eeeeisieessiriises i iaaisrssasannrsssaaanrresas 2324
15.5.6.4.1 High-Speed CIOCK TranSmMISSION ...uivuseivuesissesrinneriseiaiesiasesanrerinsssinsiaiessanneias 2324
15.5.6.4.2 High-Speed Data TranSMISSION . ....ciiisueeeiiaieteraaaanressaaanresssaanneesaaannnessaannness 2325
15.5.6.4.3 Turn-Around Request in Transmit MOAE .......coveeieiiiiiiieiiiiiiiiiiiaaiieasinns 2327
15.5.6.4.4 Turn-Around Request in RECEIVE MOAE .....ivviiiiiiiiiiiiiii i raieeeaas 2327
15.5.6.4.5 Other DSI_PHY Transmission and RECEPLION ...vvueiiiusiiinririseiiinriiseiireriseininnias 2328
15.5.6.5 Error HANAING .ueviiuueeiiiiii i e e s s e s s a e s s s s s n s e e 2328
15.5.7 RFBI Basic Programming MOOE! ......eiiueiiiuiiiiiiiiiiii i s s s ssnernnesanees 2329
15.5.7.1 DISPC CONrol REQISIEIS .uuuuetiiiiiiteeiiiite et sraae e s saaiane s saaane e ssaanr e s aaanrassaannnnnssns 2329
15.5.7.2 RFBI CONrol REGISIEIS w.uiuuuueieiiieteisiiatesssaissssssaisssssisaisnssssainnrsssaannrsssaannnnssss 2329
15.5.7.2.1 High Threshold .....ouiiiiiiiiii it nenas 2329
15.5.7.2.2 BYPASS MOUE ..irnniiiiiiiiiit it raa e sa st e s s s an e e st s an it e st saanan e s aaann e e 2330
15.5.7.2.3 ENADIE 1iuviiiiiii i e 2330
15.5.7.2.4 Configuration SEIECHON ....uiiutiiieiiiii i 2330
LS T T 72085 T I I = 2331
15.5.7.2.6  Number of Pixels to Transfer ......cciiiiiiiiiiiiiiiiiiiiiiiiiiiii s 2331
15.5.7.2.7 Programmable Line NUMDEr .....ccuiiiiiiiiiiiiiiii s e 2331
15.5.7.3 RFBI CONfiQUIAtioN .. ..eeeiieiiiiiitt it ra e s ssase s saaane e sssann e s ssann e e saannneessnn 2331
15.5.7.3.1 Parallel MOOE ..iiueiiiiiiiniiiiniiiiii i s a s naaneras 2332
LTSI 0 7 T To =T g 1V o o = 2332
15.5.7.3.3 VSYNC Pulse Width (Minimum ValU€) ......ivieeiiueriiniiiiniiriieiiiiienireiaeisineiaas 2332
15.5.7.3.4 HSYNC Pulse Width (Minimum ValU€) .......iiiieiiiiiiiiiniiiiieiiiesiiesanninees 2332
LTSI G ST O o [ 0 4 4= 2332
15.5.7.3.6  UNUSEA BiItS uuuiuueiiusteistinssissssisss it esss st sassssassesass s s sannsrasesannnians 2332
15.5.7.3.7 RFBI TiMINGS tuutiuutiitiiiitiiiiiiistiisiiaiss it iss s i s isisssaneias 2333
15.5.7.3.8 RFBI State-MacChing .....ccueiiiiiiiiiiiiiiir i i nas 2334
15.5.7.3.9 RFBI Configuration FIOW Charts ........ccieeiiiiiiiiiiiieeiiiinessssanessrranessannneess 2335
15.5.8 Video Encoder Basic Programming MOdel ........coeiiiiiiiiiniiiiiiiiiiiii i nrnans 2338
15.5.8.1 Video Encoder SOftWare RESEL ....uueiiuiiriiiriieiiteiirit s san s aannens 2338
15.5.8.2 VidEO DAC SEIINGS . uuteeiinneiiaiinteessaateessaannressaansessaaasnessaaannnsssaanntessaannreessns 2338
15.5.8.3 Video Encoder Programming SEQUENCE .....eeiiiiuueesirmisnesissinnssssinnnssssannsssssasnnnesins 2339
15.5.8.4 Video Encoder RegiSter SEttNGS «..uueivueeiiutsiiniriiiiie i raaeaainns 2339
15.5.9 SDI Basic Programming MOGEI ......ueeiiusiiisiiiseiieiiirirrieiaiss s s ransesanns 2340
15.5.9.1 SDI CONfIQUIALION 4 uuuusessssaeeessnaee s sssasssssaasssesssasasesssasnnssssaannrsssaannnssssannsnesss 2341
15.5.9.1.1 SDI PLL CONfIQUIAtION w.uuueiteiiseiiisteiiseireesseesassssiassssesssssanessansssaasaannsrans 2341
15.5.9.1.2 Signal Features Configuration .......iveesviseisseisseerisrsrisiieaiirirsaeiainerans 2341
15.5.9.1.3 Number of Data PaIrS ...iuieiiisiiiisiiiiiiiiiiiiniii i assianeas 2341
15.5.9.2 SDI Power-Management Programming SEQUENCE ....ivueirerirussrinrernnesrinnisiesiinneianeens 2342
15.5.9.2.1 SDI RESEE SEALE 1.uvuuuutiiseiiteiasee sttt s s ra s sa st aannerns 2342
15.5.9.2.2 SDI POWEI_ON SEQUENCE 1.uuuuuuuunssssssssnnrseessssiiiiiisssssssssssssssnnsseesmmmmmm 2342
15.5.9.2.3 SDI POWEr-DOWN SEQUENCE ..iuuuuereiniunnesssinnresraassnesisasssesiasssnessasansresssinnnes 2343
15.5.9.3  SDI Start SEQUENCE .uuueiiiiiunreiiiisteirsiisrresraasssesiaassres st iasiasessssiasrerssaasnnessas 2343
15.5.9.4 SDI StOP SEOUEINCE tttiiiiiiiiiiiisiiisssssssssssssssseeesssstmmmmmrassssssssssssssnnnreeeesemnnnn 2344
15.5.9.5 Clock Source/Frequency Change SEQUENCE ....uuvurireeiiieriassrinneriseiainrsainesanresaneins 2345
15.5.9.5.1 COMPIEE SEOUENCE ..niiuueieeiiiit et iaaite e saaan e e ssaans e s saanresssansesssaannnssaaannness 2345

36

Contents

SWPU223G-July 2007 —-Revised August 2010

Copyright © 2007-2010, Texas Instruments Incorporated



& TEXAS Public Version
INSTRUMENTS
www.ti.com

15.5.9.5.2 Simplified Sequence When LCD and PCD Are Swapped ......ccivvevvieiiiinniiineinneennns 2348
15.5.9.6 SDI Error ManagemMeNt .....uueeeeisiunreriiianressiassnsesssssssesissisnesissssnsesssssnnessssssnnnis 2348
15.6 Display Subsystem Use Cases and TIPS .uuueeetriuureiimnnnnesirisnssisainnssisainnsessaassesisannesisainess 2349
15.6.1 How to Configure the Scaling Unit in the DISPC MOdUIE ......cvviviiiiiiiiiiiiiriiiereeenaes 2349
ST 700 0 A (Y T o 2349
15.6.1.1.1 Vertical Filtering «.uveuuueeiiiiieiiiiissiie st s srare s ss s s sas s asann e s anannnes 2349
15.6.1.1.2 Horizontal FilEriNg ....eeiiueerieeiiiie e s s ras s raaeeranneras 2351
15.6.1.2  Scaling AlQOrtNMS .uuuueiiietiiie i 2351
15.6.1.3  SCaliNg SOINGS +uiuuuuueeiiiiuneeiriitresraare s saaare s taassestaaaanssssannnssssannnrsssannnnessns 2353
15.6.1.3.1 REQISIEI LISt uuuuueeisteiutirseises st ss s saasstaar s rase s s saassannssaneaaannans 2353
15.6.1.3.2 ENADING «oiueiiiiiiiiie ittt st e e 2354
LT 0 T T T - Tod (o 2355
15.6.1.3.4 INIti@l PRASE ..vuiiueiiiiiiiiii s s 2355
15.6.1.3.5 COEffiCIBNTS tuuuuiiueiiiteii i s 2356
15.6.2 Display Low-Power Refresh SettingS ...uvvieeieiiiiiieiiiiiiiiii i ssainssssraanns 2360
15.6.2.1 Display Low-Power RefreSh OVEIVIEW ....cuuiivieiiiieiiieiiiriiieiiieiesirisiessansesaneens 2360
15.6.2.2 Display SUDSYSIEM CIOCK .uuiiuseiiseiisiiniteiis i aanes 2361
15.6.2.2.1 Display Subsystem Clock Configuration ........ooeeeeiriieieiiiiiesiiieraieeaainees 2361
15.6.2.2.2 Display Subsystem Clock Enable .........ccviiiiiiiiiiiiiiii i 2362
15.6.2.3 DPLL4 iN LOW-POWEN MOOE ...iuuiiseiisseisteiistesssissssasesaasesaassssssssssannesansssnnns 2362
15.6.2.4 Autoidle and Smart Idle .....cvviuiiiiiiiiiiiiii e 2363
15.6.2.4.1 AULOIAIE ueeinneiiiiiiie e e 2363
15.6.2.4.2 SMArt-I0IE ..ueiueieiiiiie i 2363
15.6.2.5 FIFO ThresholdS ....iueiisiiiiisiiiiitii i e anes 2363
15.6.2.5.1 FIFO Threshold Settings to Reduce Power CoNSUMPLioN .......cvvevvieiiiieriineeinieenans 2363
15.6.2.6 Vertical and HOMzontal TiMINgS ...uueeeeiiiiiieiiiieesiaaine e saaaneessaaannesssaanraessannnnesss 2364
15.6.2.6.1 Horizontal and Vertical Timing Settings to Reduce Power Consumption ...........couee.. 2365
15.6.3 How to Configure the Serial Display Interface Module With FlatLink3G Protocol ................... 2365
15.6.3.1 SDI PLL ArChItECIUIE uuuiustiisseiiteriseisiats st s s s s s s s aareaannens 2365
15.6.3.2 SDI PLL CONfIQUIALION 4uiuuuseesiiiiatssssiiatsessaassse s saasssesssasssesssainsnssssannnsssssnnnssssns 2365
15.6.3.3 Application Example: HVGA DiSPlay ....eevveeeiiuiirieiiiiiieiiirisnisssssanssanesannes 2370
15.6.3.3.1 HVGA DISPIAY .turutinninniiniiiintiieirae st sss st saas e saa s s n s saassanaaasanaeens 2370
15.6.3.3.2 SDI PLL Settings for 1-Channel Mode: ........coiiiiiiiiiiiniiiiiiirii i niaees 2371
15.6.3.3.3 SDI PLL Settings for 2-Channel Mode: ......cvveiiiieiiiiiiiiiiinir i nsieeeaas 2371
15.6.4 How to Interface OMAP Device With SN65LVDS302 Receiver for an XGA Display Application .. 2371
15.6.4.1 Hardware CONNECLONS .uuvuurtiiseisuneiissssisneriseeriseisistianeiasseraeaisaieaireaessinn 2371
15.6.4.2 SNB65LVDS302 Receiver DESCHPLION w.uueeiuteiineerstisnrisseiareransisissssinsiannsraessnnns 2373
15.6.4.3 SDI SOftWAre SEHNGS .uviuetiiuteristeriseirirrir i sarerannens 2373
15.6.4.3.1 SDI CONfIQUIAtION . .uuuueiisetesiiiieeeisai s sssier e saisre s s ars st saaaae s s saananssaaannes 2373
15.6.4.3.2 Signal Features Configuration .......vveesviesisieeisseerisrine s aiesarssiarsanesiannerans 2373
15.6.4.3.3 SDI PLL CONfIQUIAtION +.uuueiuseiisseiisteiiseisse st sas s s s s ssasssanssans 2374
15.6.4.4 SNB65LVDS302 ReCEIVEr SEiNGS .uuerirruurreiriinnnetiiinnesiriinesisaisesissinnressaannrresas 2374
15.6.4.4.1 ReCEIVEr POWET-UPD 1.uuiiiiiiiiiiiiitiite e ssassras s sasssns s rassan s sannssanneras 2374
15.6.4.4.2 Receiver Modes and TranSitioNS ....vvueiiiseiiieeiiseiriini i enanenaas 2374
15.6.4.4.3 Parity Error Detection and Handling .....c.eeeiiiiiieiiiiieiiisssiee e sannnees 2376

15.6.5 Camcorder Use Case: How to Configure the Display Subsystem When Connected With a QVGA
I 0 - V3T 2376
15.6.5.1  OVEIVIEW tuutiuteiinterisnisstissseianne s ssiatsssesaasesasessastsssssaaterassesanstsssessanerannens 2376
15.6.5.2  ENVIFONMENT 1 uutiiteiitttsat e st e s s s e s sas s s e s e s s a s s s s e st st e s s an e s s n e saneeaanness 2377
15.6.5.2.1 LCD pPanel FEAUIES ....iuuuetetiiiieeeiaaite e saaante s saante s ssanna st saannnsssaannnesaaannness 2378
15.6.5.3  DAta Path .uuuuiusieiisiitiiisir e e 2378
15.6.5.4  Programming FIOW .....ueiiieiiiiiiiieiiri i e 2379
15.6.5.4.1 Pads Multiplexing Configuration ..........cceeeiroireriaiaeeraaressaaanessaaannresaaaanness 2380
15.6.5.4.2 Display Subsystem INitialiZzation ........coveeeiiiiiiiiiiii i i e 2381
SWPU223G—-July 2007 —Revised August 2010 Contents 37

Copyright © 2007-2010, Texas Instruments Incorporated



Public Version & TEXAS
INSTRUMENTS
www.ti.com
15.6.5.4.3 Videol Channel Configuration ........o.eevieeisieeiseirisi s aannerans 2383
15.6.5.4.4 Interrupts ENabIE ....cooiiii e 2386
15.6.5.4.5 Display Panel Configuration .........eeuieiiueeiiriiieiriieiiires e ssaissssaaainnes 2387
15.6.5.4.6 LCD ENADIE .uuiuiiiiiiiiiiiii sttt s 2389
15.6.6 How to Configure the DSI PLL in VidE0 MOOE ...vviiviiiiiiiiiiiiiiiiniini e ananes 2390
15.6.7 DSl Video Mode Using the DISPC Vide0 POrt .....eiiiiiiiiiiiiiiieiiiis i s sssnnnness 2393
15.6.7.1 Display Subsystem Clock Configuration ........ceeveieeiieirisnirinriniiiririreeiaeens 2394
15.6.7.2 Configure DSI, DSI PLL and CompleX 1/O ...uuiiuiiiiiiiiiiiiirisie s seaes 2395
15.6.7.2.1 ReSet DSIMOUIES ...uiiiiuiiiiiiiiiiiiiiii i nas 2395
15.6.7.2.2 SeUUP DSIDPLL tittiiiiiiiiiiiiiisissssasssssssssssssssssssssssssssssssssssssssnnnnmmsessssssss 2395
15.6.7.2.3 Switch to DSI PLL CIOCK SOUICE .uuiiuuiiiussiiteiiseeristssinsinnseiaeesassssnssssnseiannenans 2396
15.6.7.2.4 Set Up DSI ProtoCOl ENQINE ..t rr e s s e s s ssnninnees 2396
15.6.7.2.5 Configure DSI_PHY . .uiiiiiiiiiiii i 2398
BTG A G T B L= ] (o o ] = L= 2398
15.6.7.3 Initialization of the External MIPI Display CONtroller ......cccevviiiiieiiiiiiiiiiiiniinnnens 2399
15.6.7.4 Configure the DISPC ...uiuiiiiiiii i r s st r s sae e aannens 2399
15.6.7.4.1 RESEEDISPC ..iiuuiuiiiiiiitie sttt r st s s s s rr s r e aas 2399
15.6.7.4.2 Configure DISPC Timing, Window, and COIOr .......civiiuiiiiiiiinriiiiieeiiiiiesinnineess 2399
15.6.7.5 Enable Video Mode Using the DISPC Vide0 POrt ......cccvviuiiiieiiiiieiiiriniinnneianens 2400
15.6.8 DSI Command Mode Using the DISPC Vide0o POIT .....oiviiiiiiiiiiiiiriiiini s rneanae 2400
15.6.8.1 Display Subsystem Use Cases and TiPS ..ueeeiriiuererirmunerirminesisiisrsissinnnessmannnnesas 2400
15.6.8.1.1 Configure DSS Clocks at the PRCM MOAUIE ......ceviiiieieriiiiieriianneessnanneesaannneens 2402
15.6.8.1.2 Configure DSI Protocol Engine, DSI PLL, and Complex /O .....ivvviiieiiiiiniiieiineinnns 2402
15.6.8.1.3 Initialization of the External MIPI LCD Controller .......covviiiiiiiiiiiiiiiiiiiininnas 2407
15.6.8.1.4 Configure the DISPC ...iuuuiiiiiiiiiirie e s s rr s s s aanerans 2407
15.6.8.1.5 Enable Command Mode Using DISPC Vide0 POrt ......cvviuiiiiieiiiiriiiiiiineiaeanans 2408
15.6.8.1.6 Send Frame Data to LCD Panel Using AUtOMAatiC TE ......cvviiuiniiiiininriiiiineeiiniiness 2409
15.7 Display Subsystem RegiSter ManUAal .......civeerieiiiisiiiiiiiieieririas s sair s ras i raaeianes 2410
15.7.1 Display Subsystem Register Mapping SUMMANY ...uvueeriseirsrirseianeerinsisisrrinsianreraainns 2410
15.7.2 RegiSter DESCIIPIONS . uuetiiietteissintessaastesssaseesssaissessasaansssaaannressaansressaansnesssannes 2416
15.7.2.1 Display Subsystem and SDI REQISLEIS ...iuuriiueeiinteiiieiiieririe i raneens 2416
15.7.2.2 Display Controller REQISIEIS . ..uiuueteiiiiiteeiraaatee s raanre s saaianessaaanressaannressaannreessn 2423
T e B o d = ] =T ] (= £ 2468
15.7.2.4 Video ENCOOEr REQISIEIS .uutiiuuiirttiietiiteiaterise s rree e ssa s rassae e raneasnns 2483
15.7.2.5 DSI Protocol ENQINE REQISIEIS .uuuuseiiseiistiriseiiteiisessissssisssaseiassesasssnsssanneiannens 2509
15.7.2.6 DSl cOmMPIeX [/O REQISIEIS . uuuesiiiuteeiriianressaissesiaassesiaaisessasinnnssssannssassaansnssins 2552
15.7.2.7 DSI PLL Control Module REQISIEIS ..uiueiiietiiineiriieiiie it risrie s s sanreranesaness 2557
16 JLIL L= PP 2565
0 R 1 01T S = T 2566
16.2  GENEral-PUIPOSE TIMEIS tiuuuueeeiseineesessannesssanneessannneessannneessessnnesssssnneessssnnnessssnsnessssnnnesss 2567
16.2.1 GP TIMEIS OVEIVIEW uuutiusseuseisunssssssssersessss s ssasssassssaatssassssansiainssanns 2567
16.2.1.1 GP TiMers FEAUINES ...uuiiietiiisiiiiteiitesiteiisrisiss st raa st raresanns 2567
16.2.2 GP Timers ENVIFONMENT «.uuuuutiueisirutisinseisasesasrassraerasrassre s sasssarrasesaes 2568
16.2.2.1 GP Timers External System INterface .......ccvvviiiiiiiiiiiiiiiiii i e 2568
16.2.3 GP TimMers INtEGration .....iuueeeiiiieeeeiiiitte s iaaatestsasse s ssaasanssaaaanssssanntessaannrsssaannns 2570
16.2.3.1 Clocking, Reset, and Power-Management SChemMe ......cvvviiiiiieiiiiieeeisiinneeraaannneeanns 2570
16.2.3.1.1 CIOCK MANAGEMENT 1.uuteiusetrstisnesrase i rastssss s e sasssanr s s aaanesasssannerns 2570
16.2.3.1.2 Wake-Up Capability .....iooeeeiiiiiiiii i e e e 2573
16.2.3.1.3 Reset and POWEr ManagemeENnt .. ...ueeiseieereeseaanneessaanneessaanneesssssnnesssssnneessssnnnes 2574
16.2.3.2  SOfWAIE RESEE .uiuuetiiitiiiti s s e 2574
G T T €1 i T 4 T=T [ 01 =T o o] £ 2575
16.2.4 GP Timers FUuNCtional DeSCHPON . ..ueiiiiiiiesisaneesssainnesssasnneessasnnnessssannressssnnnessennnes 2576
16.2.4.1 GP Timers BIOCK DIiagram ....vueerississrirseiineiissisiarisise s sansssaessanns 2576
38 Contents SWPU223G-July 2007 —-Revised August 2010

Copyright © 2007-2010, Texas Instruments Incorporated



& TEXAS Public Version
INSTRUMENTS
www.ti.com

16.2.4.2 Timer Mode FUNCHONAITY ..vvieeiiieeiiierite i s s s raar s e annes 2578
16.2.4.2.1 1-ms Tick Generation (Only GPTIMER1, GPTIMERZ2, and GPTIMER10) ........ccvvueennns 2579
16.2.4.3 Capture Mode FUNCHONAIILY . ..ureiiieteiiiiitsesiiiseisiise s ssais s ssainr e ssaanrssssannnnesss 2581
16.2.4.4 Compare Mode FUNCHONAIILY +..veiiueeiiseiiitiiieiie i e sarenaneens 2582
16.2.4.5 Prescaler FUNCHONAITY ..oi.ueeieiiiiee i re e s s e e s s e e s s e e s san e e s sannnnaeeas 2583
16.2.4.6 Pulse-Width MOdUIGLION ....veiiisiiiiiiiiiiiiiii i i 2583
16.2.4.7 Timer CountiNng RALE ...uuiieiiiiiiiieiiie i it st s s s aanes 2584
16.2.5 Timer Under EMUIALION . .uuvuseirseiieeiisseiiserseisss s s saasssaassareransssanns 2585
16.2.6 Accessing GP Timer RegISIEIS .uiuuuuuiiiiiiiiiiiie i s s ssaiar s ssaanrssasannes 2585
16.2.6.1 WIiting tO TIMer REGISIEIS . uuuiuueiiteiietiite it rrir e e s rassansraneesnns 2586
16.2.6.1.1 Write Posting Synchronization MOOe .......cvvieiiiiiiiiiiiiiiiiii i aieenaas 2586
16.2.6.1.2 Write Nonposting Synchronization MOAe ........ccceeeiiiiiieiiiiiiesiriiinnieaaines 2587
16.2.6.2 Reading From Timer Counter REJISIErS ....uviiieeiiteiieirinnirinriiteaeerarsinrsanee e 2587
16.3 General-Purpose Timers RegiSter ManUal .........eeeiiiiiiiiiiiiie i riiire s rr e s ssaanrae s raanneenas 2588
16.3.1 GP Timer RegISIEr MaP woiiuuuetiiiiiitteiiiites i tsaise s sssaans s ssaiat s ssaann e ssaannnssssannes 2588
16.3.1.1  INSTANCE SUMMIEIY tuuueeeiiuunneensanneesraaseessaasssestaasssestaaassessasrasrssssaanrressannnnesins 2588
16.3.2 GP Timer Register Mapping SUMMEAIY .....uueieririeieeiaaanneesaaainnessaaanreesaaaassessaannresssannns 2588
16.3.3 GP Timer Register DESCIIPIONS 1uuuuuutteiiietesiriatesisaissesissisessasiisrssssaannresraansrsssaannes 2591
L0 V1Y = o] To (o o N 0 =T 2611
16.4.1 WWDTS OVEIVIEW 4uuuueeustssussinanesassesasssssssssesasesassssanss e saasssassssannssasssannsrainesanns 2611
16.4.1.1 WDT FEAMUMNES uriiiiiiniiiiiiiiniiiiiiiaisesiiiassssisiiasssiaiiassssssiansssssintssssasansssiesnnnnnss 2611
L0 2 VAV 101 (=T = o o 2612
16.4.2.1 Clocking, Reset, and Power-Management SCheme .......c..cviiiiiriiiiiinriiiiieeraaianeeeanas 2612
16.4.2.1.1 CloCK MaNAGEMENT . .uuuiiisteeiaiiaeesssiareessaaaseessaaassessaassssssassnessaainnrssssannnes 2612
16.4.2.1.2 Reset and Power Management .. ...uveeiieerintiristirseianeerasesiarsransiannssasssanneras 2614
G 101 (=T 0T 0] £ 2614
16.4.3 WDTS FUNCLIONAl DESCIIPLION .uetiisateessstesisianesssaissessssasaesssaasnessssaannressaannnssssannes 2615
16.4.3.1 General WDT OPErationN ...ueeiuseisussisussinntsiaseerseisissiasssasesansssissssnnsiannsraesannns 2615
16.4.3.2 RESEE CONEXE tuurtiiiinuneiiiiianteisiit it raasrae s rsaaas s saaanessaaaanressaaanresssansnnnsss 2615
16.4.3.3 Overflow/Reset GENETatiON ...ivseivissiiisiiisisiisirisiiisise i areaesainns 2615
16.4.3.4 Prescaler Value/Timer ReSet FrEQUENCY ...uuviiieiiiieiiiiiritiriinseiaeesansssinsssaesannens 2616
16.4.3.5 Triggering a TImer REIOAA .....civieiiiiiiii i e r e s rranr e aaanneeens 2617
16.4.3.6 Start/Stop Sequence for WDTs (Using WDTi.WSPR ReQISter) ....ciiviiueriiiiinnnriiiiinneeinns 2618
16.4.3.7 Modifying Timer Count/Load Values and Prescaler Setting .....ccvvvviiieerinnineersannneennnns 2618
16.4.3.8 Watchdog Counter Register Access Restriction (WDTi.WCRR Register) ......cccevvviiinnnnnn. 2618
16.4.3.9 WDT INterrupt GeNEIAtiON . ..uuesesssuesssrnintesssanssnsssaasseessaaanssssaannrsssaannressaannnnssss 2618
16.4.3.10 WDT Under EMUIAION ...uuueiiseirieeiiiste e ssias s s saes e ssia s s sassnnssaneesnns 2618
16.5 Watchdog Timer Register MAnUAI ... ....ooueiiiiiiii it e s s e s s s e s s s annn e s sannneess 2620
16.5.1 INSLANCE SUMIMEBIY titiiiuuuunssassssssssssnseeesssssssmmsssssssssssssssnsnnmeeeemmmmtmmmmsmssssssssnnnns 2620
16.5.2 WDT Register Mapping SUMMAIY . ..uevueeiuuterseinesiassssantsiasessssiaisssanssasrasiainssann 2620
16.5.3 WDT RegiSter DESCHPUONS .. .uiiiieteiiiaatteeraaatestaaate s tsaaae s ssaanrsssaaanrtessaannrsssaannes 2621
G ST p e N 403 V] o] T () T =To I T 1T 2628
16.6.1 32-kHz Sync Timer Functional DeSCIIPLON ..uiiueeiieeritiri it iessiarrias e raneeaanns 2628
16.6.1.1 Reading the 32-KHZ SYNC TIMEI .. ..ueiiiiiiiie it ra e sra e s snanr e s saannaeas 2628
16.6.1.2 32-KHZ SyNC TiMEr FEAUIES .uuuiiueiseiiiintsesisiasssisannesisainnsessaannssssannsssssannnnesss 2628
16.6.2 32-KHz Sync Timer ENVIFONMENT ....ueeiutiiterteineeiassesians s ssessansssannssansssnnssanssanns 2628
16.6.3 32-KHz Sync Timer INTEQIration ....uvueeesssssrirseiieerisserisserseianss i ianrerasssinns 2628
16.6.3.1 Clocking, Reset, and Power-Management SChemMe .......c.c.vviiiiiieiiiiiieniiiiiniianreaaaas 2628
G TR T 1= U 0] £ 2629
16.6.3.3 Sync Timer 32k and MSuspend Signal .....c.cvvieiviiiriiiiiiii i 2629
16.7 32-kHz Sync Timer Register ManUal ........eeeiiiiieieiiiiiiiiiiie i ssiines s ssanns s ssaannse s saannnenss 2630
16.7.1 32-kHz Sync Timer INStanCe SUMMAIY ..uuiuuserseineriinserinteiineirissiasssars i 2630
16.7.2 32-kHz Sync Timer Register Mapping SUMMAIY ....ueeivueeriurerineinissiissrisrinsaeanns 2630
SWPU223G-July 2007 —-Revised August 2010 Contents 39

Copyright © 2007-2010, Texas Instruments Incorporated



Public Version & TEXAS
INSTRUMENTS
www.ti.com
16.7.3 32-kHz Sync Timer Register DESCHPONS w.uutiiueiieeiiterite i saneasars e 2630
17 L I AN L | e 2633
17.1  UART/IFDA/CIR OVEIVIEW . .uuuuteiiattessnssessaasssessaasssessaaanssssaanssssaanssessaanntsstsssnnnsssssnnnss 2634
0 R L U I = L ] 2634
O |0 N = 2635
B O | o o (S 2636
17.2  UART/IrDA/CIR ENVIFONMENT 1 tuuuutiiustiiesisessssssansssasssssssssssasssassssansssssssssnsssnnssannsrsnnssns 2637
17.2.1 System Using UART Communication with Hardware Handshake ...........cccooiiiiiiiiininnnnn, 2637
17.2.2 System Using IrDA Communication ProtoCol ........c.eeviiiiiiiiiiiiiiiii i naes 2637
17.2.3 System Using CIR Communication Protocol with Remote Control ........ccvvviiiiiriiiiineeniinnnes 2637
17.2.4 UART Interface DEeSCIIPON ..uuuueiieeiiteite st sr s ranerannes 2638
17.2.4.1 UART Interface DeSCIPLON . ..uieiietetiiiiteesiaiseesssaane s ssainsessaanressaanrasssannnnesss 2638
17.2.4.2 UART Protocol and Data FOrMAat .....ieeeirieriiieniiiieiiisisisiasintsiasssansssinssanesianness 2638
17.2.5 IrDA FUNCHONAI INEIACES . .uuueiiiiiiii i e e e s s s e s rs e e s ssaanne e s saann e e saanneeaaannes 2639
17.2.5.1 UART3 INterface DeSCPON ..uiiueiiiiiiiteiiiitne s irase s saiae s saaine s ssaanresaaanneeeas 2639
17.2.5.2 IrDA Protocol and Data FOrMAL .....eeiiueirieriiieiireiineisierisassitsranessnesisiessannesannens 2639
7 T R | = /o o 1 2639
17.2.5.2.2 SIR Free FOrmat MOOE .....ueeiiiiiiiiiiiiiersiitte s raatte s rraans s ssainne s saaannnssaaannns 2642
17.2.5.2.3 MIR MOOE 1.uutiiiiiiiniiiiteiite st sats i ss s ss e s saat st s s saa s tsa s sanassannssansaannrsnns 2643
17.2.5.2.4 FIR MOOE .euuutiiueeranteraneesannsssnsssnsesanesanssssnsssanssannesannessnnsssnssssnessnnessnnerns 2644
I O | = G W ot o = N [ (=T = o] 2646
17.2.6.1 CIR INterface DeSCHPtON t.uuueieiieiestssintesssaanneessasnnnessaasnnessaaanneessaannressssnnnnnsss 2646
17.2.6.2 CIR Protocol and Data FOrMAt ......eeeeiiiiiieiiianesiaaaneesssaneessaaannesssaanreessaannnesens 2646
7 T2 R O T =T g 1V o Yo [ = 1T o 2646
17.2.6.2.2 PUISE DULY CYClIE tnuriiiiiiiites i eaiee e sa s s s sanee s s aaannesssannneessannnnessannnnees 2647
17.2.6.2.3 Consumer IR ENcodiNg/DECOAING .vtuureruutirneirnrianssiinneraseisisrisnssrinssasaaannins 2647
17.3  UART/IFDA/CIR INTEGIatiON .. uuueeisateeisaattessaasse s sasse s ssaase s ssaans s ssaaan e s s saansnsssaannnessaannnesss 2650
17.3.1 Clocking, Reset, and Power-Management SChEME .....ccivviiiiiiiieriiiii e siiineseannnreseannnes 2650
0 00t 1 o T 4] o 2650
17.3.1.2  Hardware RESEL ettt i ate s s aate et saaas e s saaane s ss e e s s saannr e s saannnnnssn 2651
17.3.1.3  SOMfWAIE RESET .uiuueiiiuiiiiteiiirittiiis ittt s st e s e ssa s sassannssaneasannss 2651
17.3.1.4 POWEE DOMAIN .tiiiteeiiaiaeteessaateessaanre s saaannessaannessaaannnessaannnessaaanneessannnnessnn 2651
17.3.2 HardWare REQUESES . .uuueiiiieiiiiiiiattesiiatte s saaate s tsasse s ssaasan st saaansssaanntsssaansnesssnnnns 2651
0 0 T 11T ¢ 0 o] £ 2651
17.3.2.2 DMA REQUESES teriiuuuteeiiiuanterrsiasressrassessisassees s rasrasresssasresssaasrnessaannnnss 2652
e T B Y= 1R U o BN =T [T 2652
17.4 UART/IrDA/CIR FUNCtiONal DESCHPLION +.uuueeeetseaneeessaanneessaannnessassnnesssssnneessesnnnessssnsnesssnnnnenss 2654
17.4.1 UART/IrDA/CIR BIOCK DESCIIPON tuuutiussiateiseinssissssasesasessisssssssansssansesansisinssannes 2654
17.4.2 FIFO MaNaAgEMENT 1.iiiiiiiisssasaaseeeessssasssssaaaasssssssssssreessssssssssssssssnnnnnnnnns 2655
A o T 1 T T T = P 2656
17.4.2.1.1 Transmit FIFO TrigOger wuuuueiiteiiueeriteiist st ssase s e s ssaaeaannssans 2656
17.4.2.1.2 RECEIVE FIFO Trig0OI teuiunteiiiiieneianiatessaaaattessaanstessaasssssaaisnestaainnssssaannnes 2656
17.4.2.2 FIFO INtEITUPE MOOE . uuiiiiiiiiieiiiintee s e saaeeessaasneessaasnnessaasnneessaannresssannnessssnnnnnsss 2656
17.4.2.3 FIFO Polled MOde OPEration ...uuvvuesrsseissssssesiasesaseisissisisssassrassssassssisssanreiannens 2658
17.4.2.4 FIFO DMA MOOE OPEIALION . uuuieiinetestsaatsessaasssessaaanesssainnessaaannressaanssssssannnnesss 2658
17.4.2.4.1 DMA Transfers (DMA MO 1, 2, OF 3) tuuuurirriinrrersannneesssnnneesssssnnesssssnneesssnnnnes 2658
17.4.2.4.2 DMA TranSIMUSSION . .uueeinunneessnnesssaanreessaanneessaannnesssaannesssasnnesssssnnnessssnnnes 2661
R S B T I Y N =T o= o] o o 2661
I T Vo T [T = 1= 1o o 2662
17.4.3.1 Register ACCESS MOUES ...uuiiiusiiiteiineiriti st raa s aaseaanness 2662
17.4.3.1.1 Operational Mode and Configuration MOES ......cviiiieiiiiiiieiiiiie e raainaeeas 2662
17.4.3.1.2 Register ACCESS SUDBMOUE ..viiiiiiiiiiiiii i e i s erare e s saanne e s sannnneeaannnnes 2662
17.4.3.1.3 Registers Available for the Register ACCESS MOUES ....vvvvviiiiieiiiiiriiiiiiiaieenans 2663
40 Contents SWPU223G-July 2007 —-Revised August 2010

Copyright © 2007-2010, Texas Instruments Incorporated



& TEXAS Public Version
INSTRUMENTS
www.ti.com

17.4.3.2 UART/IDA (SIR, MIR, FIR)/CIR MOde SeleCtiON .....civiiieiiiiiiiieeiiaiinessnannnessannnnnnss 2665
17.4.3.2.1 Registers Available for the UART FUNCLON ....ueeiiiiiii i i aanianees 2665
17.4.3.2.2 Registers Available for the IrDA Function (UART3 ONly) ..viiiiiiiiiiiieniiiiieinninneens 2666
17.4.3.2.3 Registers Available for the CIR Function (UART3 ONly) +iuuviveiiiiiriiiiiirerineinineians 2667
S = o) (o T o] I o 3 T 11 o P 2667
g R U 7 o I 10T = 2667
17.4.4.1.1 UART Clock Generation: Baud Rate Generation .........iveevvieeivieeiiiiiirirneiiiein: 2667
17.4.4.1.2 Choosing the Appropriate DiVISOr VAU ......ocieeiiiiiiiieiiiiitee s sraiaeesaanneees 2668
17.4.4.1.3 UART Data FOrMAattiNg ..ocuueeeisiiueneiiniintieirinsressaissesisaissssissinnessssinnnssssannnes 2669
17.4.4.1.4 UART Mode Interrupt ManagemMent .....uveeieeeraueerinnsrinsinnneiainssasssnnssannsianneins 2673
17.4.4.2 [rDA Mode (UART3 ONIY) tuutiiutiiiteiinsensteisessseisss st sassesasssssssansssanneransssnnns 2674
17.4.4.2.1 IrDA Clock Generation: Baud GENErator .....uvevvvseivisriiiseiiineiiiriiisiniaiens 2674
17.4.4.2.2 Choosing the Appropriate DiVISOr VAU .....vveeiiiiiiiiiieiniinie i s iainenans 2674
17.4.4.2.3 IrDA Data FOIMAttiNG ..ouuuueeeiiieeeirniateessaaneessaannnessaannessaannessaaanneesanannnes 2675
17.4.4.2.4 SIR Mode DATA FOrMAttNG .eviviuueeeisiiuneerniinteessansnesisassssisaisnesiasinnnssssinnnes 2677
17.4.4.2.5 MIR and FIR Mode Data FOrmMatting .....veueeveeiseriissiinnerineisinsranssirsrineaainnins 2677
17.4.4.2.6 IrDA Mode Interrupt Management ......c..eeeeiriiteeraiataessaaaesssaannessaannnesaaannness 2678
17.4.4.3 CIR Mode (UART3 ONIY) tiuutiiiutiiintiinstiiieiiisristiiistiaseianerassssissssinsianneianssinns 2679
17.4.4.3.1 CIR Mode CIOCK GENEIAtION . .uuiussiiussiiueerasssrsssrssiainsrassssanrssasssannssanssannesas 2679
17.4.4.3.2 CIR Data FOrMAtiNG ..ooviuueeeiiiiineiraaattessaantessaassesssaansessaaannsssaaannnessannnnes 2680
17.4.4.3.3 CIR Mode Interrupt Management .....iveieeeiriiereerriiniseiiainresssiineesiaainnsssaainnns 2681
17.4.5 POWEr MaNaAgEMENT .uiiiiiiiiiiiisssssssssaaaeeetsssssssissaasssssssassssrrrreeememsrmmissssssssssnnnns 2681
17.45.1 UART Mode POWEr ManagemeNt .. ....eueueeesraanenessaannnessaaaneessaannsssssaansesssannseessns 2681
17.45.1.1 ModUle POWEN SAVING +etiuuuutetiniunnssssinnessaannsessaasstessaansssssaaisnesissinnssssinnnes 2681
17.4.5.1.2 SyStemM POWET SAVING +euuueiuteiuesinneiineerseisessansssanserasstainssansssarsrasiainsians 2682
17.4.5.2 IrDA Mode Power Management (UART3 ONIY) .uuuiiiiiiiiiiiiiiiie i e s rninre e snanneeeas 2682
17.4.5.2.1 MOdUlE POWEN SAVING +etiuuuutetiiinneissinnessainntessaanssessaassesssaisnesiasinrssssinnnes 2682
17.4.5.2.2 SySt€M POWET SAVING +tuueiuteiueeiinneiinserseises s sansesassisnnssansstarsrasiainnians 2682
17.45.3 CIR Mode Power Management (UART3 ONIY) ...uuuuiiiiiiiiiiiiiiieiaainre s rnanreessnnneeeas 2682
17.4.5.3.1 MOdUIE POWEN SAVING +etiuuuuteeiiinesissinnessrannressaassessaanssssisaisnesissinrssssinnnes 2682
17.4.5.3.2 SyStE€M POWET SAVING +tuueiuteineeinteiinterseisessasssianserassisinssansssarerasisinsinns 2682
17.5 UART/IrDA/CIR Basic Programming MOGEl ......viuueiiuiiiiiiiini i i ssis s nnneanans 2683
17.5.1 UART Programming MOE| ......iiiuueiiiiiiiieiiiiies e issiaessssiaessssannsessaannnsssannnes 2683
0 0 00t O 11 o = = 1 2683
17.5.1.1.1 SOftWAre RESEL .uuiiuiiiseiiteiint i s s st s aanerans 2683
17.5.1.1.2 FIFOS and DMA SettiNgS ..cvvuteiiueiiiuniiiniiiiseiiiiaiiiisriseainannssaeanneins 2683
17.5.1.1.3 Protocol, Baud Rate, and Interrupt SEttiNgS ...ccoeverriiirerriiieerraaeesraanneersannnness 2684
17.5.1.2 Hardware and Software Flow Control Configuration ...........ioviieiiiiiiiiiiiiiirianeeeens 2685
17.5.1.2.1 Hardware Flow Control Configuration ..........oeeeeeeiiiiiuiesiriiesiriiiaiiisaainnns 2686
17.5.1.2.2 Software Flow Control Configuration .........veeeiviieiiisiiiiiiiiiririe e 2686
17.5.2 IrDA Programming Model (UART3 ONIY) . .uuueiiiiiiiieiiiaieesiaaeesssnanne s ssnanss s sannnessaannns 2687
= 0t ] 1 1 0T 1= 2687
7 I R =T ot 2687
I 0t 7 = 10 00 2688
17.5.2.2 MIR MOOE uiiitiiiitiiiiniiiieiissistiss it iae st ss st s e s s e aar e e e eraans 2688
17.5.2.2.1 RECEBIVE 1uuiiutiiniiniatt ittt iaa et s st r e ta s s s st s s s et s a e e e s aar e s nrras 2688
S - 10 - 00 2689
0 T 1 S 10T = 2689
17.6  UART/IrDA/CIR ReQISter MANUAD ...uueeiseiieiiree it iatssiats s s aessaas st s sansss s s ssassansesannenans 2691
17.6.1 UART/IrDA/CIR INStANCE SUMIMAIY .uetuuttiunrernseiasssassssinssrasessssiassssisssrassiaansrainesinn 2691
17.6.2 UART/IrDA/CIR ReQIStEr SUMMAIY . uueetsuuuuneersannnessaanssesssasssssssisssssssssnnssssssnnnssssnnnns 2691
17.6.3 UART/IrDA/CIR Register DESCIIPUON ..uuuiiietiiiseiiiesinsesits i sinns s aanssanes 2693
18 P 2731
SWPU223G—-July 2007 —Revised August 2010 Contents 41

Copyright © 2007-2010, Texas Instruments Incorporated



Public Version & TEXAS
INSTRUMENTS
www.ti.com
18.1  High-Speed IPC CONtrOlEr OVEIVIEW ....vuueueneserneesesneaeseansansaesneansanrnsaesanrneansaeansansneenennsnes 2732
18.2 High-Speed I2C Controller ENVIFONMENE . ....ueitseseiessesesaseanesesaseassanernesaesaneenesanesneennsanernes 2734
18.2.1 Multimaster HS I’C Controllers in I’C MOGE .....iuiuiiiieiiiie e e e s e e e aeaeaes 2734
18.2.1.1 Multimaster HS I1°C Controller Pins for Typical Connections in I°C Mode .........ccceveeennens 2734
18.2.1.2 I°C Interface Typical CONNECHONS ..vuuiieiireiitiaee it ritsaerierateseraeeaneraeraseaneanneanenns 2734
18.2.1.3 I°C Typical Connection Protocol and Data FOrMat .......vveveveevierseneriernsneriesnsnesnernenens 2735
18.2.1.3.1 Serial Data FOMAL ...uueiiueirieiiiieire e ra s r s rar e sannesanneras 2735
18.2.1.3.2 Data Validity ..ueviueesiuteiiseiriseiissiiseiis s r i 2735
18.2.1.3.3 Start and Stop CONAItIONS ..uueiiiuueeeiinieeiiiiirs i rrairre s raaasresssarsestaaannnsss 2735
RS JZ 0 0 0 B o [0 =7 o 2736
18.2.1.3.5 MaSter TraNSIMILIEr ..uuusiuseisseissessasse it sa e aasesaar e s s e ranresaseasannans 2737
18.2.1.3.6  MaASLEr RECEIVETI uuiiiutiiistiiistiiistiiteiiteristi st rse s et iaanerasssinneras 2737
18.2.1.3.7  Slave TranSMItIEr . .uu.ueeiseiseiree sttt raa st raae s a e s s sann s saneaaannrns 2737
18.2.1.3.8  SlaVE RECEIVET 11uuuiiistiiisiiiiteiaet it st rs s raa e aaanraas 2737
18.2.1.3.9 BUS ArbItration .u.uevvisiiiisiiiiiiii i e 2738
18.2.1.3.10 I°C Clock Generation and SyNChronization .........eeeeveereesererneneriernenernernsnesaesnss 2738
18.2.2 Multimaster High-Speed I’C Controllers in SCCB MOUE ...vvvuiiieiieeiiiireineiineineiaeraneaneaneens 2738
18.2.2.1 Multimaster HS I1°C Controller Pins for Typical Connections in SCCB Mode ............c..ut.. 2739
18.2.2.2 SCCB Interface Typical CONNECHIONS ...uuiiueeiiutiiirerineiiieriie i saneens 2740
18.2.2.3 SCCB Typical Connection Protocol and Data FOrmat .........ccvveevvieeiiieriiiiiieiin, 2741
18.2.2.3.1 Serial Transmission TiMiNG DIiagram ......eeeeiiiiueresirinresiriiesiasiiesasiirraaaaanns 2741
18.2.2.3.2 SCCB Transmission Data FOrMAtS .....civveeiiuiiriuiiriiiiiiri i, 2741
18.2.3 High-Speed I°C Controller for Communication With Power Chip(S) «.v.vvvevireierieiineiieiineinenns 2742
18.2.3.1 HS I°C Controller 12C4 Pins for Typical CONNECHIONS ...vviviriiriiiieiniieiieineieiiereieanenss 2743
18.2.3.2 HS I°C Controller 12C4 Interface Typical CONNECHONS +.vuvurrernrrnenererneneraernereranrennss 2743
18.2.3.3 I°C Typical Connections Protocol and Data Format for 12C4 .....c.vveiiiiieeiieiienineiienanenns 2744
18.2.3.3.1 Serial Data FOMAL ..ouvviiseiiisniiisiiisiiirisisie i, 2744
18.2.3.3.2 Data Validity uuevueeisiiisiinteisis it r s 2744
18.2.3.3.3 S and P CoNAItiONS ..uuuuiuseiiisiiineiiteiiserirss i rs i 2744
18.2.3.3.4  AJArESSING uuetesiruunesisaunne s sssaaareessaaattessaastestaasssestaassnnssssannnssssannnns 2744
18.3  High-Speed I?C Controller INtEGration ......v.eeesereereserneaeraerneaerasrsaesanraeansanansansanansansaeenennsnes 2745
18.3.1 Clocking, Reset, and Power-Management SChEmMEe .......cceiviiiiiiiniiiiii i rrnnes 2746
RS TR 00t O o T € 2746
18.3.1.1.1 MOdUIE CIOCKS ..uueiiieiiineiiteisie i s r e s s s s ras 2746
18.3.1.2 POWEr MaNAgEIMENT .uuiiiiiiiiiiiiiiiiaaaaaaaassssssssnaeeeasststtssssaaasssssnsnsnsnnnnnnnssessnns 2747
18.3.1.2.1 MOdUIE POWEFN SAVING +etiuuuunetiiiunensssinnesssanneessaasssessaanssesssaisnesisssnnssssinnnes 2747
18.3.1.2.2 System Power ManagemeNnt ....ucuueeeirsiusrrerrisrrerrmnssresirasssesiasissesasanresasinnnes 2747
18.3.1.2.3 Wake-Up Capability .....oooeieiiiiiiii i 2748
18.3.1.3 RESEIS ittt i e 2750
18.3.1.3.1 HaArdware RESEL ...ciuuiiiiuiiriutiniatirte it sis e s s saar e raaesaan e raseaannesas 2750
18.3.1.3.2  SOftWAre RESEL .uuiiustiiseiiteiat i a st raa e raas 2750
18.3.1.4 POWEI DOMAIN 4ttiuuttiisniiinrirseiinnerassssisrssiss it rassesissssasssaaterassssassisisrsasnerannens 2750
18.3.2 HardwWare REQUESES ..uiuueiiuteiueisetirsssate e ssassaats e ss st sss s saa s s sannssansaanrsannes 2751
18.3.2.1 DIMA REQUESES tuuttttttteeeetsttttssssaaaaaassssasssssssssnmeessstittimmmmaassssssssssssnnnnnsmessnns 2751
18.3.2.2  INtEITUPL REQUESES 1rtttiiiiiiiiiiiiiiiiiiiiisssssssssaseseesssssssssssssassssssssssnsnsnseeessnnss 2751
18.4 High-Speed I’C Controller Functional DESCHPON ..uviueeeesereeeraereneraereaesaerereraernsanrnernennnnes 2754
R 20 0t = o Tod g = T = o P 2754
18.4.2 Transmit MO iN IPC MOOE .....uiueeieiiiie et e e e et e s e e e s a e s e e s e eaeaeaees 2754
18.4.3 ReCeiVE MOUE iN IPC MO .v.uerninerneineeeaeineaesaeraerneaeranrneansanrneansaeaneansaerneansananeanannss 2755
18.4.4 FIFO MaNAGEIMENT 1.iiiiiiiiaaaasesaaeeesssssssssaaaaasasssssssnsrrseesssssssssssssssssnnnnnnnns 2755
18.4.4.1 FIFO Interrupt MOde OPEeration .....eeeeisssesesrisnssesirnnsnesiraissesiasisrssssinnrssssannrressas 2755
18.4.4.2 FIFO Polling MOde OPEration ..euiueeissserisssiiseesseisesiasssassesisessisssanssiannsraesannns 2757
18.4.4.3 FIFO DMA Mode Operation (I2C Mode ONIY) ..iueiueiriieiieiniieiieieierierenerieeneaeaaeanenens 2757
42 Contents SWPU223G-July 2007 —-Revised August 2010

Copyright © 2007-2010, Texas Instruments Incorporated



& TEXAS Public Version
INSTRUMENTS
www.ti.com
18.4.4.4 Draining Feature (I’C Mode ONIY) ..iueiriieiieieeiaeiereraereresaeseaeeaeseaeranreanennanranss 2758
18.4.5 Programmable Multislave Channel Feature (I2C Mode ONlY) ...cevveieiiiiiiiieiiiiiieieiieienenaens 2759
18.4.6 Automatic Blocking of the I1°C Clock Feature (I2C Mode ONlY) ...cveiieieiieiieineinrieinennsneinenenas 2759
RS 70 A [ o1 (1o 2759
RS 20 T N\ L= 1 2761
R TR N T V1 (= 0 N =21 1 o T [ 2761
18.4.10 Write and Read Operations in SCCB MOE .....uviiiiiiiiiiii i 2762
18.4.11 Power Chip Communication OPEratiONS .......ueeeeersiureesraaneesiaaannestaaannessaaannressaannnes 2762
18.5 High-Speed I’C Controller Basic Programming MOdel ........cievieiriieiiiiniiniieieierieienesieeneassnernees 2763
18.5.1 Multimaster HS I1°C Controller Basic Programming Model in I’'C Mode .......ocevvviviieinninnnennnns 2763
RS 28700 0 A Y = V1 I = oo = o o 2763
18.5.1.1.1 Configure the Module Before Enabling the I?C Controller .........ccvvevevieiieinnieiennnnens 2763
18.5.1.1.2 Initialize the 12C CONMIOIIET ...ueueieeeieseeeeeeeae e e e e s e seanenrneaneerneaennnaneannn 2763
18.5.1.1.3 Configure Slave Address and the Data Control Register .......ccvvviviiiiiriiieiiieenans 2764
18.5.1.1.4 Initiate @ TranSfer ..uvieiiisiiiiiiiiiii i e 2764
18.5.1.1.5 RECEIVE DAIA .tuiuueiietiineiiieiie it r e rr et r e as s st ras 2764
18.5.1.1.6  TranSMIt DAA ..uueeiuseiineerintinati it sas e s saan e raseaanneras 2764
18.5.1.2 Interrupt SUDIOULING SEOUENCE ...uuueteeiritresiianntessaassesiaaisnessssannnssssannnrsssannsnessns 2764
18.5.1.3 Programming FIOW Diagrams .....eueeieuerirnesiineeriseisiatsriss s ransssansssnnssannsraiessanns 2765
18.5.2 High-Speed I°C Controller Basic Programming Model in SCCB M0Ode .......coevieieiiereinennnnnns 2774
RS0 T A Y = V1 o I 0T = o o 2774
18.5.2.1.1 Configure the Module Before Enabling the I’C Controller .........ccveeveeiererernernennnnens 2774
18.5.2.1.2 Initialize the 1PC CONMIOIET .....ueeeiei e ettt e e e e e e s e a e e anene s e enenns 2775
18.5.2.1.3 Initiate @ TranSfer ..uviuiiisiiiiiiiiiii i i e 2775
18.5.2.1.4 RECEIVE DAA .tuuueireiiiiiiiteiie it ittt s r et 2775
18.5.2.1.5 TranSMit DAA .uuvueeiiuseiiseerinnirstirs it ras s sia e raseaanreras 2775
18.5.2.2 Interrupt SUDIOULING SEOUENCE ..uuueereiiittesiiannsesisassesssaisaessssaannssssannsressannnnessns 2775
18.5.2.3 Programming FIOW Diagrams ....eeueeisusrsrnseinneerseisinrssisssannerasssinsssinsiannsraiessanns 2775
18.5.3 Master Transmitter HS I°C Controller 12C4 Basic Programming Model for Communication With
01T =T O ] 2781
18.5.3.1 Configure the Voltage Controller REJISIErS ....vuiiiieiiiiiiiriiiiiie i 2781
18.5.3.2 Configure the Master Transmitter HS I°C Controller 1I2C4 ........ccivieiiiiiiiiiiieienaeineness 2781
18.5.3.3 Configure the External POwer Chip(S) «.uvvuueeeiiiiuisiiiiiiesiiiiisisiiirressinnnressaannnesas 2781
18.6 High-Speed Multimaster 1°C Use CasSeS anNd TIPS tuvuerurrurerurrnrnerarrnsaesanrraesanrnsaesaesnsanrnesnsnnsnes 2782
18.6.1 Camcorder Use Case: How to Configure the I°C Modules When Connecting TWL4030
Companion chip and VS6650 Digital Camera DeVICE ......iivviiieiiiiiiieiiiiiesiiiiiriaainnneaaaas 2782
R TG 00t 1= L 2782
R 2L 2 = V71 (0] T T o 2782
18.6.1.2.1 Data Transfer FOMMAS ...uueivireiiieiiiiiiisiiiiiiiiiiisisanisrasenannerans 2783
18.6.1.3 Programming FIOW .....ueiieiiiieiiieiiri i r s s 2784
18.6.1.3.1 Initial CoNfIgUIatioN ......iieeee it e e s e e s rr e e s sannn e s sannnnn e s aaannes 2784
18.6.1.3.2 Operational MOOE .....ciiiieiiiiiiiiiiii i s r e s s 2786
18.6.1.3.3  FIOWCNAITS tuueiiiueiitiiae i s e s s s s r s et s e 2789
18.7 High-Speed I°C Controllers ReQIStEr MaANUAI ....ciueiiseiueiiseieiitsaneiesaseantsaneanesarsanerneraneaneenneanes 2793
18.7.1 Multimaster HS I1?C Controller Register Mapping SUMMAIY ......cveeveserneenriernsaeriernemnsnnsnens 2793
RS T =T 1) (=] gl I 12T o) o] 110 o 2794
19 MUITICRANNEL SPI L.t e et e e e e e e e e e e e ra e e na e e nanaaenn e anananens 2815
19.1  MCSPI OVEIVIEW uttiustinuseisntsssessserasstsssssasetaasesasassaa s s saetaasesasse st s taseasasttssaesannerannesans 2816
19.2  MCSPI ENVIFONIMENT utiuseutisiseiutrserasiserse st sasesas s sase e esa st s e s esraanennes 2819
19.2.1 SPI Interface in Master MOAE .. ..uviueiiieiiiiii i anes 2819
19.2.2 SPI Interface in SIave MOGE ..i.uviiiiiiiiiiii i i e 2820
19.3  MCSPI FUNCHONAI INTEIACE .+ .uuiusiiseisirirse s e naaes 2822
19.3.1 Basic MCSPI Pins for Master MOUE ....vuueiiuririieiiieeiii i ranesanes 2822
19.3.2 Basic MCSPI Pins for Slave MOOE .....iiueiiiiiiiiiiiiiiii i rae s 2822
SWPU223G—-July 2007 —Revised August 2010 Contents 43

Copyright © 2007-2010, Texas Instruments Incorporated



Public Version & TEXAS
INSTRUMENTS
www.ti.com
19.3.3 Multichannel SPI Protocol and Data FOrMAL ......eeviueirieiiiiiiiieiirinisse e raaesnnees 2823
19.3.3.1  Transfer FOMMAL ..uueeiiseiietiiiteiiiteiie st r et s a s s raa e aanes 2824
I TR Y [oa ] e I 1 (=T = Lo o 2827
IS 10 R Vot I 1= o o 110 2827
19.4.2 Clocking, Reset, and Power-Management SChemMe .......cceviiiiiiiiiiiiiiii i rraanes 2827
T 0 O [ Tox (] T 2827
19.4.2.2  POWET DOMAIN 1tuuuuteiteinntessassate et sssssaasesase s s aa s s sassaasstaseesaasssanssansianness 2828
19.4.2.3 Hardware RESET ...uuiiiusiiiiiiiteiiiteiie sttt 2828
19.4.2.4 SOMWArE RESET 4uiuutiiisiiiiiiiiiiiii i i ans 2828
19.4.3 HardwWare REQUESES ..uiuuueiuteiueisetirsssate et sats s s ssa s saatssannesaneaanssanns 2829
19.4.3.1 DMA REQUESES tuuutttttteeeesttttimsssnaaaassssssssssssmeeesttitiimmmmasasssssssssssnnnnnsmessnns 2829
19.4.3.2  INTEITUPE REQUESES 1uttiiiiiiiiiiiiiisiiiiiisssssssssasssessssssssssssssssssssssssssnsnneesssnsss 2830
19.4.3.3  WaAKE-UP REQUESES wuiuueiieteiuiiittisssiiteiastesase st sssesans e ssinsssasssannssanessannss 2830
19.5 MCSPI FUNCHONAl DESCHIPTION  +uuuttiuseiiuseiassesssersessssssss e s sassssa s satsranesasnssaanesaneianes 2831
19.5.1 MCSPI BIOCK DIBOIAIM 4 uuttiiatteiniantesssastesssaissesssaassessssaansssaaannssssaannnesssannsssssannes 2831
IS TR T2 V= L1 =T g 1 o [ 2831
19.5.2.1 MasSter MOOE FEAUINES .uuuuutiiseiiseiassesistsiasessse e saste s ssins st sanrerasesannns 2831
19.5.2.2 Master Transmit-and-Receive Mode (Full DUPIEX) ..vviiireieiiiiiieiiiiiiiinsiieenniianeeenas 2832
19.5.2.3 Master Transmit-Only Mode (Half DUPIEX) +.uvviuueireeiiieeiiieiirieiniernee e snnees 2833
19.5.2.4 Master Receive-Only Mode (Half DUPIEX) . .eveiiiiniiiiiiiiie i r e s s e e s anneee e 2833
19.5.2.5 Single-Channel Master MOOE ......c.ueeeiiiiiiieiriies i ssiessaaise s sssanrssssannnresas 2834
19.5.2.5.1 Programming Tips When Switching to Another Channel .........c.coevviiiiiiiiiiiiiiiennns 2834
19.5.2.5.2 FOrce SPIM_CSX MOOE ...uuuiiiiiiiii it iieie et e e e s sr it e s s sanne st aannn e s aannneess 2834
19.5.2.5.3 TUIDO MOOE uuiiiriiiiiiiiiniiiiiiii i i a e nas 2836
S TR S = g =1 1/ o 2836
19.5.2.7 Chip-Select TIMING CONLIOl ...cioiii i e s s e e raanneeeas 2836
19.5.2.8 Programmable SPI CIOCK (SPIM_CIK) .uuuiiuuureeiiiiieeiiiiiesisiirssnaire s ssinnssssannnnenss 2837
19.5.2.8.1 Clock Ratio GranUIANLY ....eeveseiseeiiseiieiiee s s aee s ssanssaessannesas 2837
19.5.3  SlAVE MO . urinutiiiseiiitest st 2838
19.5.3.1 Dedicated RESOUICES .uuiiuistiiiseiinteiissisistiiiseiiteraesisisissireaserasiairaanerannen 2838
19.5.3.2 Slave Transmit-and-Receive MOOE .......oiiiiiiiiiiiiiiiiiii i aaes 2840
19.5.3.3  Slave Transmit-Only MOGE ...iuuuiiiutiiiseiiiiiie i rannens 2840
19.5.3.4 Slave RecCeive-Only MOOE ....ciiiiiieiiiiiiiteiiiiresiraise s sssisrssssannrsessaannnsssns 2841
19.5.4 FIFO BUffer MBnagemMeNt . ...euueeiiueeisteisterse it rastesiass e saessassssaasssaasaannssanesanns 2842
19.5.4.1 Buffer AIMOSt FUIl . .uuieeiii i e s 2843
19.5.4.2 BuUffer AIMOSE EMPLY .uuueiiiiiiiiiierrie st ss e ss s s ssaianr e s saann s saannnnesss 2844
19.5.4.3 End of Transfer Management .......c.eivieeritsiiniereiiiise s s s s ranesaanns 2845
RS TR TR T 01T 1 07 0] £ 2845
19.5.5.1 Interrupt Events in Master MOOE ......cvviiieieiiiiiieeiiiiie i isair s saaare s saanneenss 2845
19.5.5.1.1 TXX EMP Y titiiiiiiiiiiiiiisssss s r s s s s s s s s s s s st ss s s nnnn e e e s snnnnsss 2845
19.5.5.1.2 TXX_UNDERFLOW ..uiiiuuiiitiiiutiiinteiistisseissssastssassesassssnsssasssansssassssnnsians 2846
19.5.5.1.3 RXX_U FULL tiuutiiutiiiteiiiiiistinisnise s it s ssn s sassesaasssaaessnesansssannssas 2846
19.5.5.1.4 ENd Of WOId COUNE . .utiiusiiiteineeists s issssassssasssssssassansssannssassaannssns 2846
19.5.5.2 Interrupt EVENtS in SIaVE MOOE ... ..ueiiiiiiiiie it sa e e r e eraan e e ens 2846
19.5.5.2.1 TXX EMPTY ittt a e nan e raas 2846
19.5.5.2.2 TXX_UNDERFLOW ...iiiiiiiiiiiiiiiiiiinssssnssssesssssssssisssssssssssnssssnnnnnmsessssssss 2847
S TR TR T2 T 0 G U 2847
19.5.5.2.4 RXO_OVERFLOW ittt s saasssinssssssannenas 2847
19.5.5.2.5 ENd Of WOrd COUNE . .uuiiuuiiiteiieeiiats st issssassssinsssssssnssansssannssassaannssans 2847
19.5.5.3  INterrupt-Driven OPEIatiON .. ...eiiueeeersiiteessaaneessaaasessaaannessaaaanesssaannsessaannreessnn 2847
19.5.5.4  POlING tuuuiutiiineiniiiiii i 2848
19.5.6 DIMA REQUESES 1utttiiuuusneinunteessssresraassres e tsassestasasnssaaassrrsssaaarresrsasresrsannns 2848
19.5.7 Power Saving ManNaAgEMENT .. ....uiuueeeerrntesraaanressaaannessaaannesssaanrsssaaanrressaannressannnes 2848
44 Contents SWPU223G-July 2007 —-Revised August 2010

Copyright © 2007-2010, Texas Instruments Incorporated



& TEXAS Public Version
INSTRUMENTS
www.ti.com
I TR 0 0t N o 4= L1 oo [ 2848
IS LT 7 [0 | L= 1V o [ 2849
19.5.7.2.1 Wake-Up Event in Smart-ldle MO ....ccueiiiiiiiiiiiiiiiiiiiii s s naees 2850
19.5.7.2.2 Transitions From Smart-Idle Mode to Normal Mode .......cccvviiiiiiiiiiiiiiiiiieenans 2850
19.5.7.2.3 FOrce-1dle MOGE ...iiuiiiiniiiiiiiiii i ne e 2851
19.6  McSPI Basic Programming MOEI .....ciiiuueiiiiiiiineiiiiiiiiee s ssain s ss s s saansae s srannnenss 2852
19.6.1 Initialization Of MOGUIES ....uueieeiiie i s e s e s s ran e rnees 2852
19.6.2 Transfer Procedures WithOUt FIFO .....iiueiiiiiiiiiiiiiii s 2852
19.6.2.1 Common Transfer ProCEAUIE ...uuiiuiiiiseiiiiiiiiieiit i it i rannens 2853
19.6.2.2 ENd-Of-Transfer ProCEAUIE .....uuiiieeiiiiiti it s s s s sae e aaaeens 2853
19.6.2.3 Transmit and RECEIVE PrOCEAUINE .....iiveiiieiiiseiiteiisriisie i rannens 2855
19.6.2.4  TransSmit-ONly ProCeAUINE .....eiiiiiuiieiiiitesiiiiatsessiissesisainssssainnssssaannressaannnnssss 2856
19.6.2.4.1 Based on INterrupt REQUESES uuiuueiiiuisiiutiriseisies it isins s i raasaaannins 2856
19.6.2.4.2 Transmit-Only Based on DMA Write REQUESES ....oiiiiiiiiiiiiiiieiiiiiie e irniieesaaiineens 2856
19.6.2.5 ReceiVe-Only ProCeAUIE ......eieiiiieieiiiiiieesisiee s ssair s ssaanrs s ssanrasssannnnesss 2857
19.6.2.5.1 Master Normal Receive-Only ProCedure .......c.uvveeiviieiiieiiiiiiiriiiisaeesinneas 2857
19.6.2.5.2 Master Turbo Receive-Only ProCedure .........cooceiiiiiiiniiiiiieiiiie i eannineees 2859
19.6.2.5.3 Slave Receive-Only ProCeaUIe ........ivviieeeiiiiinireiiiiiiesiiiissssisaisesiasinsessaainnnes 2861
19.6.2.6 McSPI Configuration and Operations EXample ........ioievviiiiiiiniiiiiiiirieannes 2863
19.6.2.6.1 MCSPI Initialization SEQUENCE ..i.ueiiieiiiiseiiseiase it rasraarssaseaannerans 2863
19.6.2.6.2 Operations for the First Slave (On Channel 0) .......oviieiiiiiiiiiniiiiiiiiii e 2863
19.6.2.6.3 Programming in INterrupt MOAE ...oiuiiiiniiiiiiiie i aainenaas 2864
19.6.2.6.4 Operations for the Second Slave (on Channel 1) in Polling Mode ..........ccovvivviiinnnnns 2864
19.6.3 Transfer Procedures With FIFO .....ciuiiiiiiiiiiiiiiiiiiiiiiii i e 2865
19.6.3.1 Common Transfer ProCEAUIE .....iiureiireiiiiieiie i s raaeens 2865
19.6.3.2 Transmit-Receive Procedure With Word Count (WCNT#0) ...vvvurivinniiieriiiniinnnerineiinen, 2867
19.6.3.3 Transmit-Receive Procedure Without Word Count (WCNT=0) ....ccivviuerriiiinnrririinnnneenns 2868
19.6.3.4  Transmit-ONly ProCeAUIE ....uieeiiieeiiniiite it raae s saa s aaness 2869
19.6.3.5 Receive-Only Procedure With Word Count (WCNT#0) ...vvierivinrinnneinnnirinniiinriinneiineen, 2870
19.6.3.6 Receive-Only Procedure Without Word Count (WCNT=0) ...iceieeeiiiiinnniiiiineiiiinnneennas 2871
19.7  MCSPI USE CASES ANA TIPS tuueuuuuttruneinunniusesinns ittt tanesassainssansstannstarsssanneraeisnns 2873
19.7.1 How to Configure the McSPI Interface When Connected with an EPSON VGA FlatLink™ 3G
3o 2873
S T 00t 1= 2873
S T O 71 (0] T T o 2873
S T T I - 1 T 1 2874
19.7.1.4 Programming FIOW .....ueiiieiiiiiiiiieiiri e r s s 2875
19.7.1.4.1 MCcSPI Module CoNfIQUIatioN ....uvuseivsseiieerissisisrrssiaiss s, 2876
19.7.1.4.2 'SOFT RESET', 'SLEEP OUT' and 'DISPLAY ON' COmMMAanNdS .......ivevirvnurruniinernnins 2877
19.7.1.4.3 'READ DISPLAY STATUS' COMMANG ..uuureirieinneereainnressaannnesssannnesssannnesssannnnes 2877
19.8  MCSPI REQIStEr MANUAL 1. uueuetiisttitessessat st r e s s s s s e s a e s s s s e s s an s aaa e s e e nannerans 2879
19.8.1 MCSPI INSANCE SUMIMAIY . uuuuuussnnssssssssnsnneessssssmmmmsaassssssssssssssssmeeeeemmmmtmmmmmissaassssnnns 2879
19.8.2 MCSPI REQIStEr SUMIMAIY 1 1uutinuseiueeintessserse e rasss st ssasssasssanrssansaaarstainssanns 2879
19.8.3 MCSPI ReQiSter DESCIPIION . utuuussisustiissersrerisessissrsse st sass s iainsrannes 2880
20 L 1L VT PP 2901
20.1  HDQ/L-WIrE OVEIVIEW . ueterinnneesssanneesssanneessasnneessssnnesssssnneessssnsnessesnnnesssssnnessessnneessssnnees 2902
20.2  HDQ/L1-WIre ENVIFONMENT ..uneieeiiesieteesaaaneeessaaannessaanneessaannnessaannessaaanneessaanneerssannnnrssnnnes 2903
20.2.1 HDQ/1-Wire Functional INterfaCe ..iuiiiiieiiiiiiiie sttt sissssssssssasssnssraeeesssssssssnnns 2903
20.2.2 HDQ and 1-Wire (SDQ) ProtoCOIS .....eieiiiiiiieriiiiniesiiaintesssssnnessassnneessaannresssannnessennnes 2903
20.2.2.1 HDQ Protocol Initialization (Default) .....c.evvieeiiiiiriii i e 2903
20.2.2.2  1-Wire (SDQ) Protocol INItIaliZation .......ovieeeeeiiiiisiiiiie i rsiine s ssainreeraaannaeas 2904
20.2.2.3 Communication Sequence (HDQ and 1-Wire ProtOCOIS) ....cevievieeeiriiinnerrsinnneesssnnneens 2904
20.3  HDQ/1-WIre INtEOIAtION w.uuussiuseerusesssaesssesaseesassssassss e saas e saas s saan e s e s sn st ra s san s e sannesannesaneans 2906
SWPU223G—-July 2007 —Revised August 2010 Contents 45

Copyright © 2007-2010, Texas Instruments Incorporated



Public Version & TEXAS
INSTRUMENTS
www.ti.com
20.3.1 Clocking, Reset, and Power Management SChEME ....oiiiieieiiisiieriaaieeraasnresaaaneerrannnes 2906
20.3.1.1 HDQ/1-WIire ClIOCKS .uuueutiniiniitintitiseseissaat s ssas st saaesassansaasseaas e saaansiaess 2906
20.3.1.2 HDQ/1-Wire ReSet SCNEME 1iiiiiiiiiiiiiiiiiiiiiiissssssssstssssssssssnssssnssssnsssssssnns 2906
20.3.1.3 HDQ/1-Wire POWEr DOMAIN .eeuutiiunterneinnsiassssiane e ssinssssssansssansssansssnnssannesanes 2907
20.3.2 Hardware REOUESES . ...uueeiiiieeiiaiitesaaaante s saantesssantesssaannessaaannsesaaanntessaannrssssnnnes 2907
20.4 HDQ/1-Wire FUNCLIONAl DESCIIPLION uuuueestiietseisaiatnessaassresssaasesssaissssssaasnrsssaannsssssannsesssannns 2908
20.4.1 HDQ/1-Wire BlOCK DIagram . .ueeiuussiuesrseisssinssesassesansssisssssssanesansssannssnsssannssannssns 2908
20.4.2 HDQ MOdE (DEFAUIL) .euueeutisiineieeie it e ae e e e s e s e s s a e s e s e s e e saa e ranrnans 2909
20.4.2.1 HDQ MOOE FEAIUMNES .uuuurrrrrrnsssssssiiiissssssssssssssssnnmsmsssssssssimmmsssssssssssnsssnnsssssssnns 2909
B0 S =T o]0 ) o 2909
20.4.2.3  SINGIE-BIt MOAE ..uuaiiitiiiitiiri s st 2910
{0 o S 101 (=T 1] @0 o {11 L 2910
B2 0B e N T 1 oo = 2911
20.4.3.1  1-Wire MOOE FEAUINES ..uueiuuetiinseiiateiiseirssssassate et sasssse s rassssanresaseaanns 2911
O T I T o X[ ) o 2911
20.4.3.3 1-Wire Single-Bit MOde OPEration .....uieseerssissrinssiaeerisirinrsrissianeesarssirernseianes 2911
b0 I S T S 101 (=T 4 U] 0 @ o {11 o L 2912
20.4.3.5  STAIUS FIAOS tiuuuuttiiiiitieiiiiie i s s s e s 2912
20.4.4 MOUUIE POWET SAVING +tuuuteintiintsins et tasssaatssasr s taanssasssannsrnnnisnns 2912
20.4.4.1 AULOIAIE MOOE . .uiiineiiteiie s e e r e 2912
20.4.4.2 POWEr-DOWN MOGE .uuiiuuteiinterissinistiiiseiiise it iase st raisssanernes 2912
20.4.5 System Power Management and WakeUp ......evveiiiiiiriieiniiie i risinisrrssssanssaneannes 2912
20.5 HDQ/1-Wire Basic Programming MOGEl .....uviuueiiisiiiiiiiteiiririsssse st nsnssansenas 2914
20.5.1 Module Initialization SEQUENCE ...iiiiueeeiiiiieiiriie s raasre s saaare s asaar s saaannrsasaannes 2914
20 8570 0 R Y o T [T = = ot o o 2914
20.5.1.2 ReSet/INItIAlIZAtION +1uurirseiiesiisssite s 2914
20.5.2 HDQ Protocol Basic Programming MOel .......coviiuuieiiiiiiiniiiiiiiiiinsine s snannes 2914
20.5.2.1  WWIItE€ OPEIALION .uvuuuteiuseiueeiassesate e esa s ssaas st s sase e s st sa s st s tannssannssanrssnneinnns 2914
AR T A = = Lo I @ o =T - o] o 2915
20.5.3 1-Wire Mode (SDQ) Basic Programming Model ........ciiiiiiiiiiiiiiiiiiiiiriiirsinnnsssnanns 2915
20.5.3.1  WWIitE€ OPEIALION .uvuuuuteiuseiunstssesaaterseesasssaassaatssase e s s s ssa s sasstannesanessanrssnneinnns 2915
P24 BT T2 = = Lo I @ o =T - o] o 2916
20.5.3.3  1-Wire Bit MO OPEIation ...uuueesisissesissiaeeessiinnressaasssesssanssssssasnnsssassinrssssannnss 2916
20.5.4 POWEr MaANAGEMENT 1.uuuueetiisstesiraseretraas st sraas s taasssestaaasressaaasressaaanresrsannns 2916
20.5.4.1 Module POWEr-DOWN MOOE ...viueiiniiiisiiiitise i sae e sans s saaseaanes 2916
O R0 S V1 (=0 T T =T T = 2917
20.6 HDQ/1-Wire USe CaSeS ANU TIPS uetuuuerruuteruunernnsrnssaseiaunesassssinsesasstainstaisstannerantsinnrnsis 2917
20.6.1 How to Configure the HDQ/1-Wire when Connected with a BQ27000 Gauge ......oevvvurernneinnns 2917
B2 0 0 0 R 1 Y/ 0] o] 0 =T 2917
20.6.1.2 Programming FIOW . ..ciuueeiueerseiinire s srse s s s riassaa e eranr e rns 2918
20.6.1.3 Pad Configuration and HDQ/1-Wire Clock and Power Management .........coeevveeivierinness 2918
20.6.1.4 HDQ/1-Wire SOftWare RESEL .uvviiiiiiiiiiiiiiiiiiiiissssssssssssssssssssssiiiiiimmessssssssssssnnnnns 2919
20.6.1.5 INterruptsS ENADIE ...ueiineiiiiiiii i e 2919
20.6.1.6 Read and Write OPEratiONS ......ceieeeeerriinteeeraataesraainresaaaanressrannressaaanrrsssaanneesss 2919
20.7 HDQ/1-Wire RegiSter ManUAI .....euiiiueeeiiiieeisiiitesssastss s sassssessaassessssasnssssannnsessaannsessannnns 2920
20.7.1 HDQ/1-Wire INStANCE SUMMAIY .uuuiuuteruneisnrinnsesannesanessinssasssannesanessasnssisssanrerannssnns 2920
20.7.2 HDQ/1-Wire Register Mapping SUMIMAIY ...uvuueiruseriunerasessinnssissisnneraessannssissaneiainerins 2920
20.7.3 HDQ/1-Wire Register DeSCHPLION ..uuuersirietesirintssssaissessssisessasiasrssssansrssssansrssssannes 2921
21 Multi-Channel Buffered Serial POrt .......ocoiiiiiiiiiii e 2927
2 Ot I 1112 1] @Y= T 2928
21.1.1 MCBSP FEAIUIES .iiiiiiiiiiiiiiiiiiiiiitte ittt iate s s e e s s s e ssaantessaaantaniaannns 2928
21.1.2 SIDETONE COIE tutiuttstiutistrnsiseratrssasers sttt s rarrarernes 2929
212 MCBSP ENVIFONMENT 1 uutiuetiuseitesssssassssesssessasssas e saaess s s s sas s saa s e sass s s s s sas e ssasetanssannsins 2931
46 Contents SWPU223G-July 2007 —-Revised August 2010

Copyright © 2007-2010, Texas Instruments Incorporated



& TEXAS Public Version
INSTRUMENTS
www.ti.com

22 I R ] = Y o ] o 1T 1 P 2931
21.2.2 MCBSP SignalS DESCIIPHONS .uuuuuutiiuseiiseiassesisss s sseesasss s sanssasesarerareaanns 2931
21.2.3 MCBSP FUNCLIONS DESCIIPLION .uuuiisseesisnneessastesssansnesssasssestassnssssaasnnressasnnnssssnnnes 2932
21.2.3.1 MCBSP MOUEBS . uuvtiiiieiesssasnneessaaneesssanneessaanneessaannnesssannnesssaannnessssnnnessssnnnees 2932
21.2.3.2 MCBSP FUNCHONS 1.ttt it e e st e e s e e s s e s s s e s s ss e e s ssannn e s sannnensn 2934
21.2.3.2.1 McBSP Function 1: Control and DAt .......eevviiiseeeiiiiinnriiiiiessiinnresiaannsasiaanes 2934
21.2.3.2.2 MCBSP FUNCtioN 2: AUIO DAta +vvveeseesseineesssssnnessassnneessaannnesssannnesssannnnssennns 2934
21.2.3.2.3 MCBSP FUNCHION 3: VOICE DAtA +.uvuuueiesiiiiieeiiiiinneeaaaineesaaannnessaannessaannnessannns 2934
21.2.4 MCcBSP Protocols and Data FOMMALS ....uiviueieiiiiiieiiiiissiiiie s sssainnressainnnsssaannes 2935
21.2.4.1 Words, Frames, and Phases DefinitionNs .....viieeiiiirrrrerrernsiirirerreerrnnnnrarrrerrennnsnnns 2935
21.2.4.1.1 WOrds oF Channels ......ooiiiieiiiiiiii i e s s e s rranr e s ranne e ranns 2935
o T > 01 2935
Dt e B = - Y= S 2936
21.2.4.2 Serial Protocol and Data FOIMALS .. ....eeeiiiiiiiiiiiieriaiee e rrainee s s raaee s ssaanessanannes 2936
A S R (0] (0 o o 2936
A - 1 - B o] 0T | N 2936
21.2.4.3 Audio Protocol and Data FOIMALS .. ....eeeiiiieieiiiiieriiaressraire s ssaannesssaannssaaanness 2937
A S T A (0] (0 o o 2937
A e B B - 1 - B o] 0= £ 2937
21.2.4.4 Voice Protocol and Data FOMALS .. ....eeeiiiiiiiiiiiiieiiiae s rraare s ssaine s sananr s s aaannees 2939
A R (0] (0 o o 2939
A B - 1 = B o] 0T £ 2939
P2 G T /T 3] 101 (=T | = 4o 2940
21.3.1 Signal SOUICE CONLIOI . uuuseiisteesisiee st e s s s e s s aaas e s sr s e s aa e s s asann s ssannes 2944
21.3.1.1 McBSP1 Module (6 Pins Configuration) ......o.evveeviseiieirininisinseaesisssinssnnseianes 2944
21.3.1.2 McBSP2, 3, 4, and 5 modules (4 pins configuration) .......cvvveevieirinsriseniiina, 2945
21.3.2 Clocking, Reset, and Power Management SChEME ......ciuieiiiiiiieiiniieiiiiesrainnressaanns 2945
21.3.2.1 POWEI DOMAIN . uuttetinetesssanneessaanneesssanneessaanneessaannnesssaanneessaannnessssnnnessssnnnees 2945
30 B 1 [0 & 2945
21.3.2.2.1 MCBSPL CIOCKS .utttiuuttesiiintesissssnssssissssssannnsessaanssessaassssssasnsesssssnnssssnns 2945
21.3.2.2.2 MCBSP2 ClOCKS «ttttinetesssaanneessaannnesssssnnesssssnneessasneessaaannnsssssnnnessssnnnesssnns 2946
21.3.2.2.3 MCBSP3 CIOCKS .ettiiueiaiiiiaieeiaaaiaeesssaiane s ssaaneessaanee s saannnasssannnessaaannnesannns 2947
21.3.2.2.4 MCBSP4 ClIOCKS .ututiuttesiiintesissisnssssinnssssasnssessaanstesssanssssssasnnessssannnssssns 2948
21.3.2.2.5 MCBSP5 CIOCKS «ttetietesssanteessaannnesssasnnessssanneessaaneesssasnnesssasnneessssnnnerssnns 2949
21.3.2.2.6 SIDETONE ClOCK . .uuuueiiiiiiittii i traiae e sas e s saa e s ssann s s s sanna s s sannnnessnnnns 2950
21.3.2.3 Hardware and SOftWware RESEL ....iiiieieiiiiiiiiii i sasiaes s arannes 2950
A B 01T V=T =T T =T o 1= o 2951
21.3.2.4.1 MCBSP Operating StaleS ...uuvuueeruseisneiisserisneriseirissisesire i, 2951
21.3.2.4.2 McBSP Acknowledgment MOOES .....uvviiiiuieeiiiiieesiiiieessainresssinresssannsnsssanes 2951
21.3.2.4.3 Wake-Up Capability ....eeiiueiriuseiieeiiiiisie s s s ssias e 2953
21.3.2.4.4 Analysis of the Receiver Smart Idle Behavior ........ccvviiviiiiiiiiiiiiiiiiiiinees 2954
21.3.3 Hardware REOUESES ..uuueeiiiiuteeiiiieteisattesssantesssasssesssassessaaansssssaannnssssannnssssannns 2957
21.3.3.1 DMA REQUESES utttiiuuuneetinssteesrsneesrassees st sasseestasssssasaasrrsssaasrresraanness 2957
21.3.3.2  INtEITUPL REQUESTES . .uuustettietteeeeeiititisssasaraaasasssssssssnssseessssssssmmmsassssssnnnnnnnnnnns 2957
21.3.3.2.1 MCBSP INterrupt REQUESES .uuviiiiiiiiiiiiiiiiiiiiiiisssrrssssssssssssssssasssssssssssnnes 2957
21.3.3.2.2 SIDETONE_MCBSP Interrupt REQUESES .uuuueeiiiirseesiiiseeeiniinsresssiasresssassnesiannes 2959
21.4  MCBSP FUuNCtional DESCIIPON wuuuussissssisseiistesissssssssse et s esase s sasssannesassssannssnnsins 2961
2 ot N =1 (o o3 Q5= Vo | = 2961
21.4.2 MCBSP Data TranSfer PrOCESS ..uuvieeresrreinneesssaneessaanneessaannnessaannnesssasnneessssnnnesssnnnes 2963
21.4.2.1 Data Transfer Process for 8-/ 12- / 16-/ 20- / 24- / 32-bits Long Words .........ccevvinnvnnnnn 2964
21.4.2.2 Bit Reordering (Option to Transfer LSB First) ...uuviieeeeiiiiiiieiiiiiiiiiiie s snninees 2964
21.4.2.3 Clocking and Framing DAt .....eueeviueeiiseininnineriteraessiasisisssassiaeesansssinrsanneianes 2965
A I S 0 A O (o T3 (T 2965
SWPU223G—-July 2007 —Revised August 2010 Contents 47

Copyright © 2007-2010, Texas Instruments Incorporated



Public Version & TEXAS
INSTRUMENTS
www.ti.com
B2 O e T 1= = o o 2966
21.4.2.3.3 Frames and Frame SynChronization ........cceeuiiiiiiiiiiiiriaiaeesiaaree s raaneaesananas 2967
21.4.2.3.4 Detecting Frame-Synchronization Pulses, Even in Reset State .........ccovviviiiiniiinnnns 2967
21.4.2.3.5 Ignoring Frame-Synchronization PUISES ........cceviiiiiiiiiiiiiii i 2968
21.4.2.3.6 Frame FrEOUEBNCY ..uuuuuueeeeneeeeertssssssassssaassssssssssssnnnnssessssmsmmmmmsssssssnsssnnnnnnns 2968
21.4.2.3.7 Maximum Frame FreOUENCY ...uuiiiiuueesisnisnessssinnssssannesssaannsssssannnessssisnsisnns 2968
21.4.2.4 Frame Phases (Dual-Phase Frame 12S SUPPOI) «uvvueeiiteiinteriieiniriieeiiresineisinrsanees 2968
21.4.2.4.1 Number of Phases, Words, and BitS per Frame ........ccooceeiiiiiiinriiiiineiaienesinnns 2969
21.4.2.4.2 Single-Phase Frame EXample .....cceeiiiiiiiiiiiiiiiiiiiniinsisre s rsnasn s saanes 2969
21.4.2.4.3 Dual-Phase Frame EXampPle ....ueiieiiiiiiiiiiiiiri s s sansssanssnanes 2970
21.4.2.5 MCBSP RECEPIHON 1uuutiittiittiasseriaterasessssssse st r st sas s e ran s aaaseaanes 2971
21.4.2.6 MCBSP TranSmMiSSION uuueiiuserississriiseiannerassssisnssiseianneraisesinsisieraianne 2972
21.4.2.7 Enable/Disable the Transmit and Receive ProCeSSES .....iivviiriuiiiiiiiiiieiiieriiirinness 2972
21.4.2.8 MCBSP Data Transfer MOOE ....uviieiiiieiiiiiisirinie i raaeesansssans 2973
21.4.2.8.1 Transmit FUll CYCle MOOE ....uuiiiiiiiiieiiiiie e isiiir s raanr s s s saanaessanns 2973
21.4.2.8.2 Transmit Half Cycle MOOE ....oouviiiniiiiiiii i s aes 2974
21.4.2.8.3 ReceivVe FUll CyCle MOUE .....uiiiiiiiiiii it ir e s rr i e s s a e s s sanr e e s sanna e s sannes 2974
21.4.2.8.4 Receive Half CyCle MOOE ......uviiiiiiiiiiiiiiieinii s ir i sr i r s raaaa e s raanes 2974
0 T 1V o] = 1] T L 2975
21.4.3.1 Clock Generation in the SRG ....uuiiieiiiieiiiriri i raaes 2976
21.4.3.2 Frame Sync Generation in the SRG .....oiiiiiiiiiiiiiiiii i i 2977
21.4.3.2.1 Choosing the Width of the Frame-sync PUISE .......ccoviiiiiiiiiiiiiiiiii e 2977
21.4.3.2.2 Controlling the Period Between the Starting Edges of Frame Sync Pulses ................ 2977
21.4.3.2.3 Keeping FSG Synchronized to an External CIOCK ......ccveviiiiiiiiiiiiiiiiiiieinnnas 2978
21.4.3.3 Synchronizing SRG Outputs to an External CIOCK .......iveiiieiiiiiiiiiiiiinininieennes 2978
21.4.3.3.1 Operating the Transmitter Synchronously with the Receiver ..........ccoviiiiiiiiiiiinnnn. 2978
21.4.3.3.2 Synchronization EXamMPIES ......eiiiiueeeiiiiinnesiniirsiaainre s ssannsaessaasnssiaanns 2978
21.4.4 MCcBSP EXception/Error CONAIIONS ..uueiussiiueeiisserisserseisiessass e ransssinsisnsssannssaeasnns 2979
22 R R [ 11 o [T 1T o 2979
21.4.4.2 OVerrun in the RECEIVET .uuiiuiiiisiiiiiiiiiieiisiissniaiise i st esaansranes 2980
21.4.4.3 Unexpected Receive Frame-SyNC PUISE .....ccviiiiiiiiiiiiiiiiiini i eranenaaes 2981
21.4.4.3.1 Possible Responses to Receive Frame-sync PUISES ......ccevviiiiiiiiiiiiiiiieeeeaaas 2981
21.4.4.3.2 Example of an Unexpected Receive Frame-Sync PUISE ........civevviiiiiiniiiiiineiinnns 2981
21.4.4.3.3 Preventing Unexpected Receive Frame-sync PUISES ......cccvviiiiiiiiiiiiniiiiiiininnen. 2981
21.4.4.4 Underflow in the RECEIVET .. .uuiiiuiiiitiiiiii i i s s r e nanes 2982
21.4.45 Underflow in the TranSMItter ...uvuuivisiiiiseiiiiiiniii i s raaes 2982
21.4.4.6 Unexpected Transmit Frame-SyNC PUISE ......oiieiiiiiiiiiiiiiiiinirie i naaes 2983
21.4.4.6.1 Possible Responses to Transmit Frame-sync PUISES .......oviiiiiiiiiiiiiiiiiiineiiaes 2983
21.4.4.6.2 Example of Unexpected Transmit Frame-Synchronization Pulse ..........ccovviiiiiiiinnns 2983
21.4.4.6.3 Preventing Unexpected Transmit Frame-Sync PUISES ......ccevviiiiiiiiiniiniiiiiieiinen, 2983
21.4.4.7 Overflow in the TranSMItIEr ....uv.eeiiseiisiiir i aaaes 2984
21.4.5 MCBSP DMA CONfIQUIALION t.uuuessisseesisietesssnastesssasssssssassesssasssssssaannnssssinnnssssannns 2984
21.4.6 Multichannel Selection MOOES .....uiiieiiiiiiiii i e sar s raaeaaaes 2985
21.4.6.1 Channels, BIOCKS, and PartitioNS ...uuuuiieeiiieiiiresnisrsssssesssssssssssssnssressssssssssssssssrsns 2985
21.4.6.2 Multichannel SeleCioN ....uvvseivisiiiiiiiiiii i i 2985
21.4.6.3 Configuring a Frame for Multichannel Selection ..........cceviiiiiiiiiiiiii e 2985
21.4.6.4 Using Eight Partitions ......ciiieeiiiiiii i r e s s s e s s s aan s s s anane e s aaannees 2986
21.4.6.5 Receive Multichannel Selection MOGE .....civieiiiiiiiiiiiiiiiiiiiii s 2987
21.4.6.6 Using Two Partitions (Legacy ONIY) ..ciueeiieiriuiiiiiiie i rieiniarssssnnessanessannssanes 2987
21.4.6.7 Transmit Multichannel Selection MOOES ... ..ccviiiiiiiiiiiiiiii i 2988
21.4.6.7.1 Disabling/Enabling Versus Masking/Unmasking ........ccveeeiiiiiiiinniiiiiiniiininn, 2989
21.4.6.7.2 Activity on McBSP Pins for Different Values of XMCM ......ccvviiiiiiiiiiiiiiiiiinnens 2989
21.4.7 SIDETONE MOGE (ALP) 1 uutiutiiiteiiteiistisisss it s s it sias s s s s saneaanerans 2991
48 Contents SWPU223G-July 2007 —-Revised August 2010

Copyright © 2007-2010, Texas Instruments Incorporated



& TEXAS Public Version
INSTRUMENTS
www.ti.com
2 0 S 0 R [ 11 o [T 1T o 2991
21.4.7.2 SIDETONE INtEIACE +.utiueiutintiseititertiitessstsaas e st ssat e saassarsaasaassansaasananss 2991
21.4.7.3 Data Processing Path ......ooieiiiiiiiiii i e 2993
B A A B - = B o =21 1o 2994
2 o O R 1 (=T ] T 2994
A o S S ] 1Y/ 1T T o 2995
21.4.7.4.3 ENabling SIDETONE ...ciiiiiiiiieiiiieessaainressaaanneessaanneessaannnesssannneessaannnersnnns 2995
A A S Y o o | 2995
A0 ST 101 (=T 1] 0 @ =T = o) o 2995
21.5 McBSP Basic Programming MOGEI .....eeiuiiiiiiiitiriiiie s e ss s s s s s raasssann s rneans 2996
B2 LS T80 11 = 15T = o 2996
21.5.1.1 McBSP Initialization ProCeAUIE ....uvvuiiiiseiiineiisiiistiissiiisisiaisssineaisesanenns 2996
21.5.1.2 Reset and Initialization Procedure for the Sample Rate Generator ..........c.vvvviirviineinnns 2999
21.5.1.3 Data Transfer DMA Request Configuration .........ooceeeiiiiiieiiiiie i saniinreesaanness 3002
21.5.1.4 Interrupt CONfIQUIALION ..uueuisseesisiieeeissiaee e ss e rs e s ssasae s ssaar e s saannessaaannnes 3002
21.5.1.4.1 LA-Compliant INterrupt LINE ...uueeiueeiieeiiirite e inies s sinessaessassanessaneens 3002
21.5.1.4.2 Legacy INterrupt LINE . ..eoeieiiiiiiie et iaane s saaise s sa s e ssaan e e s ssann e s s sannnnessannes 3003
21.5.1.5 Receiver ConfigUuration ....iueieeesssieeeerritsesraiseesiaisesssaiinessssainrssssaannrsssannnnesss 3004
21.5.1.5.1 Resetting (Step 1) and Enabling (Step 3) the ReCeIVEr .....ccvvviiiiiiiiiiiiiiiiaeans 3004
21.5.1.5.2 Programming the McBSP Registers for the Desired Receiver Configuration (Step 2) .... 3005
21.5.1.6 Transmitter CONfIQUIAtiON ......eesisiieeeiiiiie s aiae et sa e s s s s saanr e ssannnesss 3013
21.5.1.6.1 Resetting (Step 1) and Enabling (Step 3) the Transmitter .......ccovveviiiiiiiiiiiiniiinnnn. 3013
21.5.1.6.2 Programming the McBSP Registers for the Desired Transmitter Operation (Step 2) ..... 3014
21.5.1.7 General-Purpose 1/0 on the MCBSP Pins (Legacy ONlY) ....cvviiiiiieiiiiinresiniinesinninneens 3020
21.5.1.8 Data Packing EXampPles ...i.ueeiieiiiiiiieiiririrs s s s 3021
21.5.1.8.1 Data Packing Using Frame Length and Word Length ........c.ooiiiiiiiiiiiniiiiiininnns 3021
21.5.1.8.2 Data Packing Using Word Length and the Frame-Sync Ignore Function ................... 3022
21.5.2 SIDETONE FEAIUMNE .uuuueeiiiissteiiiiistre st srsaaste st ssasse s taaas s ssaaas e sssaanresrsannes 3023
21.5.2.1 SIDETONE ACtiVatioN ProCEAUIE ...uuiiisseiisserissisisrisss e sassssisssrisssansesasesassrnes 3023
21.5.2.2 SIDETONE Initialization ProCeaUre ......uveivisiiiisiiiiiiiisiiiiiiisiineiisinanneianes 3024
21.5.2.3 SIDETONE FIR Coefficients WItING ..vvvuueiiieeiiiiiiinie i snessnneesannssaaes 3024
21.5.2.4 SIDETONE FIR Coefficients REAING +..veivueeiissiiiteiiseiiiiiiiirassinssnsssanneianes 3024
21.6  MCBSP USE CaSE AN TIPS tuuuuutettruuunesisnunnssssannnesssssesssaassssssasssessssssnstssssnnssssssnnresssnnnns 3024
21.6.1 Camcorder Use Case: How to Configure the McBSP2 to Receive Voice Stream From the
TWLA0O30 DEBVICE tuuuutiuuineiutinnesatssssaesssaas st sassaas s sass st saasaa s sansas st aans e santnnssness 3024
B2 0 0 O 1T = 3025
21.6.1.2 Programming FIOW . ..ciuueeiueeriseinitire e rassssir s rae s s s s saaesanerann e rns 3025
21.7  MCBSP ReQIStEr ManUAI . .ueiuuseiiteiiseinte st s s s s s ra s st et 3027
21.7.1 MCcBSP Register Mapping SUMMAIY ...eeuueuueeessneeessannnessaanssessaissssissinnsssssinnsssmannnns 3027
21.7.2 SIDETONE Register Mapping SUMMAIY ....uoueerisssriseerseisnssansssinnerassisinsiainsianrsrasisnns 3032
21.7.3 MCBSP RegiSter DESCHPLON .uuuuuttiuseirseiassesstesissssaseiasssasss s ansesaarsrarsasns 3033
21.7.4 SIDETONE RegiSter DeSCHPON wuuuuuueeiisiunteisiintessaanssesssasnesisainsssisaisssessainnrsssannnns 3077
22 MMC/SD/SDIO Card INEIrfAaCE ...ivuiuiiieiiiiiiiir s eas 3083
22,1 MMC/SD/SDIO OVEIVIEW . uuttuuseiusssssssussssss s sssss sttt sasssase s sastssassesasstsinssannsins 3084
22.1.1 MMC/SD/SDIO FEAUIES ..utuustutiuseruesusiseiaessssssssrae s sasssat s e s sassanssarransanes 3085
22.2  MMC/SD/SDIO ENVIFONMENT 4 1usiuutiustrsernsissraessssssrssasesssasssastassssesassassraesassrarrasaersnsanenns 3087
22.2.1 MMC/SD/SDIO Connected to an MMC, an SD, or an SDIO Card .......ccvvveeiiieirinnirinrinnneinnes 3087
22.2.2 MMC/SD/SDIO Connected to an MMC, an SD, or an SDIO Card Through an External
LI LIS TOT ST DT o = 3087
22.2.3 MMC/SD/SDIO Functional INterfaces ...uvueiveeiiusiiisiirieisinie i ra s sareraneanaes 3088
22.2.3.1 Basic MMC/SD/SDIOi Pins Without External TranSCeIVEr ......vvvueiviaririseiiineriinerinneine, 3088
22.2.3.2 Basic MMC/SD/SDIO2 Pins with External TranSCeIVEr ......ccvvvevuiiiiinsiiiiineriiinnenaen, 3089
22.2.3.3 MMC/SD/SDIO Protocol and Data FOrMAL .....evvueeiiuteiiseirinnisieiieiesissinssanseianes 3089
2 TR T A 00 | 3090
SWPU223G—-July 2007 —Revised August 2010 Contents 49

Copyright © 2007-2010, Texas Instruments Incorporated



Public Version & TEXAS
INSTRUMENTS
www.ti.com
22.2.3.3.2 Dat@ FOIMMAL .uuereiiintteiiisessrase s rrs s s s aras s a e 3091
22.3  MMC/SD/SDIO INEQIAtiON .uuuuseiusessssessterseesssssse sttt taasssatssasserassasnsrsanneins 3095
22.3.1 Clocking, Reset, and Power-Management SCheme ........ccceviiiiiiiiiiiiiiiiiiii e 3095
2722 70 0 R O o o] < 3095
22.3.1.1.1 MOUIE ClIOCKS .uiiiiiiiiiie ettt e e e s a e e e s s e e s ssan e e s s sanna e s sannnnesaannns 3095
22.3.1.1.2 POWEr MaNAJEIMENT 4 uuuurttttteeeertssssnsssssssssssssssssssssrrrresessstmtimmmasasssssssssssnnnnns 3096
A TR O 3098
22.3.1.2.1 Hardware RESEL ...uuueiieiiiiieeiaiates s e ssaaaate s ssaannt e s saanntessaannessaaannnesaanns 3098
22.3.1.2.2  SOftWAre RESEL weuiieiiiiiiieeiiiise it s s ir s ssaian s s saaa it e s s sanrnesiannes 3098
D222 70 T TR o 11T 5 o 4= V) o 3099
22.3.2 Hardware REOUESTS ....uueeiiiiieiiaiaitesaaaante s saaate s ssaansesssaaanessaaannessaaanntessaannnesssnnnes 3099
22.3.2.1 DMA REQUESES . uuuuusssssssssnnnneesssisssissssssssssssssssseeemsstsmimmmisasssssssssssssnssnneennns 3099
22.3.2.1.1 DMA RECEIVE MOUE .uutiiniiiatiiieiiiteiate st ss s ssas st s s s s e san s saaeaannens 3099
22.3.2.1.2 DMA TranSMIit MOOE . ..eeeiiiiiiiiiiieeiaaaiaee s asaan e ssaane e s saannre s ssannnessaaannnesannns 3100
22.3.2.2  INtEITUPL REQUESES . uuusssstttrrtreeeesisiiissssssisssssssssssssssssssseeessststiimmsasssssssssssssnnnns 3101
22.3.2.2.1 Interrupt-Driven OPEration .....v.eeisseerississsirteiae it isies s rareraeaaines 3102
22.3.2.2.2  POIING 1ttt 3102
22.4  MMC/SD/SDIO Functional DeSCHPLION ..uuiiuueeeissaneersiintnesraasssesiaasessssasnssasainnssssaannressannnns 3103
B2 R I 1=~ ] o] {0 3103
D S VT Yo [ 2= 1= o 1T o 3105
22.4.3 BUffer Man@gemeNt ....uee i s ssaate st saaae st s s s st aanes 3106
22.4.3.1  Data BUMfr .uuiieiiiiiiii i s 3106
22.4.3.1.1 Data BUffer STAtUS ..ueeiiiiiiii it e s s e s r e aanas 3108
A I = 1S (=T G 0T o 3109
22.4.4.1 Different Types of COMMANGS ...uuiiuuiiiiniririii i a s aanes 3109
22.4.4.2 Different TYPeS Of RESPONSES ...iiuueiiiiiiitieiiiatt et sraaiase s sraanrrssaaanrrssaannnaesss 3109
22.4.5 Transfer or Command Status and Errors REPOItiNg ...evvveeeesiiiisiesiniierisiinessiinnnesiannns 3109
B G N I - 1 FS] 1= S 0] o 3110
22.4.7 MMC CE-ATA Command Completion Disable Management .........coooiiiiiiiiiiiiiiiiinniiaees 3111
22.5 MMC/SD/SDIO Basic Programming MOOel .......oiiiuiiiiiiiiiiiiiiiiiii i i srnin e nnnas 3112
22.5.1 MMC/SD/SDIO Host Controller Initialization FIOW ......cvvieeiiiiiiiiiiiriiiiiirernaeiaes 3112
22.5.1.1 Enable Interface and Functional clock for MMC Controller .........cceeviiiiiiiiiiiieeiniinesns 3112
22.5.1.2 MMCHS SOft RESEE FIOW 41uuueiiiiiiiiiiiisiiiiiiii i s 3112
22.5.1.3 Set MMCHS Default Capabilities ......cvvieiiiiiiiiiii i e 3113
22.5.1.4 Wake-Up CoNnfigUration .....u.ueeeisiieeeeinianteessaaasesssaasesssaanssssaaanrsssaannressaannnnsssns 3113
22.5.1.5 MMC Host and Bus ConfigUration .......euveiseesissiisneermiinnsesraissesisaissssissinnessasinnnes 3114
22.5.2 Basic Operations for MMC/SD/SDIO HOSt CONtroller .....o.evvieiiiieiiiieeiininie e rneenaes 3115
22.5.2.1 Card Detection, Identification, and SeIECHON ....iiiiiiiiiiiiiiiiiiiirtirerssisersssesnsarensnnees 3116
22.5.2.2 Read/Write Transfer Flow in DMA Mode with INterrupt .....ccvvvvviiiiiiiiiiiiiiiiiinniiaeess 3117
22.5.2.3 Read/Write Transfer Flow in DMA Mode with Polling ....c.oviiiiiiiiiiiiiii e 3118
22.5.2.4 Read/Write Transfer Flow without DMA with PolliNg ....vvvviiiiiiiiiiiiiiii i 3120
22.5.2.5 Read/Write Transfer FIOw in CE-ATA MOGE ...cviiiiiiiiiiiiiieiiiii i ssaannnenas 3121
22.5.2.6  SUSPENA-RESUME FIOW 1 .uiuueiiiniiiie st rsraaee s s sar e aanes 3121
22.5.2.6.1 SUSPEN FIOW . uviuseiniiisiiite it r s s rs s nes 3121
22.5.2.6.2 RESUME FIOW . uutiiiiiiieiiiies s sssiae s s s ss s e s s st e st sanne st aannessannns 3122
22.5.2.7 Basic Operations - Steps Detailed ......ocvviiiiiiiiiiiii i 3123
22.5.2.7.1 Command Transfer FIOW ... ....oiiiiiiiiiiiiie i s r e s ssanr e e s ranna s s raanes 3123
22.5.2.7.2 MMCHS Clock Frequency Change .......iceeeeeiiiiiueeeimiinieriiisresirmisesirainneiians 3125
22.5.3 MMC/SD/SDIO1 Bus Voltage SeleCtion .....ivveiiiiiiiiiiiiiiiieiineinssissssesanssaneanaes 3126
22.6  MMC/SD/SDIO Use CaseS aNd TIPS tuueuvuuriruseisunsisnnesinteraseisissssissiaserasssasssass s, 3127
22.6.1 MMCHS CONroller USAGE +.uuueeeiiiiateiiniintsessiiastsssaasssesssasssesssassssssannssssasnnrsssannnns 3127
22722 0 0 R O 1T 1 3127
b7 T A = 0 1Y/ 0 o o 0T o 3128
50 Contents SWPU223G-July 2007 —-Revised August 2010

Copyright © 2007-2010, Texas Instruments Incorporated



& TEXAS Public Version
INSTRUMENTS
www.ti.com

22.6.1.2.1 Command and Data Transfer FOrMAatS ......c.vvieeiiuiiiieriiiiiiiirieriesaneeianeens 3128
22.6.1.3 Programming FIOW ... ...eeeiiiiiiiiii i e s e s s e s s s e e s s aaanr e aaa e 3129
22.6.1.3.1 Initial CoONfIQUIALION ..uueeetiites i ss e s s s s e s s s r e s saann e s ssnnnesaannns 3129
22.6.1.3.2 MMC Card IdentifiCation .....uviuseiiseinieeiiierie s ss s saee e 3131
22.6.1.3.3 MMC Bus Setting Change After Card ldentification .........cccoviiiiiiiiiiiiiiiiiiiii s 3134
22.6.1.3.4 Reading the CSD Register of @ MMC Card .......coveeeiiiiiniieiriiiiesiiinesiaainesiaanns 3134
22.6.1.3.5 MMC WIiIte TranSer «uueiesiieeiit e r s e rar e s s erneaas 3137
22.6.1.3.6  MMC Read TranSier ...uuiiieeiiseiieriri s ss s aanns 3138
22.6.1.3.7 Dealing with High Capacity Cards ......cuieeiueesissiuneeinninnesriinnrresranrnesianinnesiaanns 3139
22.7  MMC/SD/SDIO Register MANUAI .. ...iiueeiiuseiieeritisiterse s s sasse e ssan s ssiassanssanessannssansans 3140
22.7.1 MMC/SD/SDIO INStANCE SUMIMAIY t1uueiuusersssrsnerssesseiasssansssasserassssisstasesannsraeisnns 3140
22.7.2 MMC/SD/SDIO Registers Mapping SUMMAIY ....cueeeesriiuseesrmmnsnesimmnsssisiinnsssmsinnrsmmainnes 3140
23 Memory Stick PRO HOSt CONtrOller o e e e e aeas 3179
23.1  Memory Stick PRO HOSt CONtroller OVEIVIEW . ..uiuussiisssiiseiiseeristssissisise s s sasnesasessanssaneias 3180
B2 B0t N R 1 - 1 == D o 3180
24 High-Speed USB Host Subsystem and High-Speed USB OTG Controller .......ccoovviiiiiiiiinnens 3181
241 High-Speed USB OTG CONrOIEI . .uuiueeiiiiitirissisas it sasesasssssssssessassasssannesassssanrsanneias 3183
24.1.1 High-Speed USB OTG CoNtroller OVEIVIEW . .uuiiisssiisseriseisisrisssiinerassssissisisssanrsrainesns 3183
2 O 0 Vo =T 1 3183
24.1.2 High-Speed USB OTG Controller ENVIFONMENT .. ..viisiiriseiiieiissirerassisisssanesinnssansanaes 3185
24.1.2.1 High-Speed USB Controller Functional INterfaces ........cooeeiiiiiiiiiiiiiiiiiiinnianneens 3186
24.1.2.1.1 Basic High-Speed USB Controller PiNS ......eviiiiiiiiiiiiiiiiiiriiierainnnensnanes 3186
24.1.2.1.2 High-Speed USB Controller Interface DeSCrPtioN ......ccvvveiviuririieiiiesiiiirieeiinen, 3186
24.1.3 High-Speed USB OTG Controller INtegration .......evveseeriseisiesiiseiireriseisissaisesinesaneinaes 3187
24.1.3.1 Clocking, Reset, and Power-Management SCheme ........cccvviiiiiiieiiiiiiiiiiii e 3187
0t T Tt 00 A 1 oo < 3187
o O =T 3188
24.1.3.1.3 Power-Management SCRemME .....iiiuieiiiiiiiiiiiii it raaare s aaaes 3188
Bt e B0t 0 S 0111 = 1 To 1 - 1o 3191
24.1.3.2 HardWare REOUESES . ..uuueeiiiteiiittessaatsessaanaessaaanessaaannesssaanntssaaannressaannnesss 3191
24.1.3.2.1 INTEITUPE REQUESES 4uuuuttntteeeneessissssssisssssssssssssssntsnseeesssstsssmmssssssssssssssssnnnnes 3191
24.1.3.2.2 IDLE Handshake ProtoCol ........ciieiiiiiiiiiiiiiii i s rnaeannes 3192
24.1.3.2.3 MSTANDBY Handshake ProtoCol .......ccvvieiiiuiiiiiiiiiiiiiiinisi e 3192
24.1.3.2.4 WaKe-Up REQUEST ...uuueiiiiiiiieeiiiisne st sssiiats s ssaaanrs s saaastssssannnesssannnnssannns 3192
24.1.4 High-Speed USB OTG Controller Functional DesCription ......vuevvssriureriueinieriiierinerineinaes 3193
24.1.4.1 Inventra™ MUSBMHDRC ....uuiiiiitiiiieerne st sasssassssaas e saasaassassasssansanssnsss 3193
2 o @ 1o 1= L4 ) o 3194
2 e TR 2 7= 1] o @ o 1= = 1o 3194
24.1.4.3.1 Module INtAliZation ....eeiissiriiisiir e 3194
24.1.4.3.2 Transaction HandliNg ....ceveeueeeiiiiniesiiiieeinaiissssiinressanasssssaassesssannsssannns 3195
O R R @ o [0 oL B = 1= 3195
24.1.4.4.1 Double Packet BUFfEING ....ueeiiiiiiii i s s s e e s raana e s raanas 3195
24.1.4.4.2 DM ittt e 3195
24.1.4.5 Automatic Packet Splitting/Combining for Bulk Transfers ........ccoviiiiiiiiiiiiiiiiiniinns, 3196
24.1.4.6 High-Bandwidth ISOChronous ENAPOINTS ......eeiiiiiiii i rainr e sanane e e annnnees 3197
24.1.5 High-Speed USB OTG Controller Basic Programming Model .......c.coviiiiiiiiiiiiiiiiiiininns 3197
24.1.5.1 High-Speed USB Controller Interface Selection .......c.vvveviiiiiiiiiiiiiiiiiiinirenaaes 3197
24.1.5.2 Enable Simulation Acceleration FEAtUreS ... ..uuvvseivieiiiireiiiiini i ariresaaes 3197
24.1.5.3 Enabling MSTANDBY in Force-Standby Mode ........ciiiiiiiiiiiiiiiiiiii i iaeeens 3197
24.1.5.4 Power Management Basic Programming MOdel .........ooeviiiiiiiiiiiiiiiiiiiininenaaes 3197
24.1.5.4.1 High-Speed USB Controller Not Used for Application ..........ooiieiiiiiiiiinriiiiineinnns 3198
24.1.5.4.2 High-Speed USB Controller in HOSt MO ....ciiiiiieiiiiiiiiiiiiiiniiressninneessaanes 3198
24.1.5.4.3 High-Speed USB Controller in Peripheral Mode ........ccvvviiiiiiiiiiiiiiiininineinneens 3198
SWPU223G-July 2007 —-Revised August 2010 Contents 51

Copyright © 2007-2010, Texas Instruments Incorporated



Public Version & TEXAS
INSTRUMENTS
www.ti.com
24.1.5.4.4 High-Speed USB Controller in Host/Peripheral Mode ........ccviviviiiiiiiiniiiiiiineinnen. 3199
24.1.6 High-Speed USB OTG Controller Register Manual .......ooevviieiiisiiiiieiiiiiiinisnnneianes 3200
24.1.6.1 High-Speed USB Register Mapping SUMMAIY ...uvuueeeerriinnrerrminresiriisnssisaisssiaainnnes 3200
24.1.6.2 RegiSter DESCIIPHON .uiuuutietiitesite i ira st r s s s e s s s s sanseaanes 3200
24.2  High-Speed USB HOSt SUDSYSIEIM .uiuuuiiiiiisiiiiiiisie s s st ns s sane e nas 3204
24.2.1 High-Speed USB HOSt SUDSYSEM OVEIVIEW ...uiuuuiseiiiiunsesisisssesisinsssisiinssessainnressannnes 3204
B T R Y oY =T (= 3205
24.2.2 High-Speed USB Host Subsystem ENVIFONMENT .....vvueiieeiiiirinirisnieaerissnnrssnneianes 3207
24.2.2.1 Standard USB Implementation: Transceiver CONNECHION .....cuvviieereiriinnresisiinnesimninneess 3207
2 I T o | =T o 110 o 3207
B2 e T L I I [ =T T = 3208
24.2.2.3.1 Transceiver Interface ConfiguratioNS ....icvueeeiiiiiuessiniiiiiiir i ranraesranes 3211
24.2.2.3.2 TLL CONfIQUIALIONS +euuuetiueeiteiaseerstssassaee e es s s siae s ssssse e sane s sann s saneaanes 3211
24.2.2.3.3 High-Speed USB Host Subsystem Functional Interfaces .........cvvviiiiiiiiiniininnen, 3213
24.2.2.4  Serial INtEITACES .uivuuiiiiiiiiiiii i i i 3215
24.2.2.4.1 ENcoding in Serial MOOE ....uuiuiiiieiiiiniiie i s s s s ae e 3217
24.2.2.4.2 Sideband Signals for Serial MOUES ....uvviisiiiiiiiiiiii i 3220
24.2.2.4.3 Transceiver Interface ConfigurationNS ....icvueeeiiiiiuessiniiiriiir i ranaeesranes 3221
24.2.2.4.4 TLL CONfIQUIALIONS .euuuetiueeiteiiseesstsssssaee e s saae s siasssas s ssn s sane s sanresaneaanns 3224
24.2.2.4.5 High-Speed USB Host Subsystem Interface DeSCription ........ccvvveeiiiieiiieiniinerinen, 3227
24.2.3 High-Speed USB Host Subsystem INtegration ........civeviereiiiiiissiriieiiiesssiinessaainnns 3230
24.2.3.1 Reset, Clocking, and Power-Management SChEmME ......ccveviiiiiiiieriiiierrnaineeraannneens 3231
24.2.3.1.1 High-Speed USB HoSt SUDSYSIEM RESELS ..uvvuiiiiiiiiiiiiini i rnaeans 3231
24.2.3.1.2 High-Speed USB Host Subsystem ClOCKS ......ivvieeiiiiiiiiiiiiriii i aaes 3232
24.2.3.1.3 Power-Management SCHEME .....iiueiiieiiiiirieiiris st asae s saneess 3234
24.2.3.2 HardWare REOUESES . ..uuueeiiiieiiiittessaatse s saanaessaaasesaaaannessaaannrsssaannressaannnesss 3238
24.2.3.2.1 INTEITUPE REQUESES 4uuuutttttteeeestsisssssssssissssssssssssnsnrreeesssstssmimssssasssssssssssnnnnns 3238
24.2.3.2.2 IDLE Handshake ProtoCol ........civeiiiuiiiiiiiiiiiiiiri s sse s s s rnnesnnes 3238
24.2.3.2.3 MSTANDBY Handshake ProtoCol .......ccvvieiiiiiiiiiiniiiiiiiinisinine e 3238
24.2.3.2.4 WaKe-Up REQUEST ..uuuueieiiiiietiiiieeississs st s ssaannts s saaastssssannssssaannnssannns 3238
24.2.4 High-Speed USB Host Subsystem Functional DeSCrptioN ......vvveriviesiiieeiiieriiririnieeianes 3239
24.2.4.1 High-Speed USB Host Controller FUNCLIONAIILY .....eveeiiiiiiiiiiiie i r e iaeee e 3239
24.2.4.1.1 High-Speed USB Host Controller ArchiteCture .......cviviiiiiiiiiiiiiiieriinaesranes 3239
24.2.4.1.2 OHCI Implementation SPecCifiCationNs .....uvveeiiisiiiiii i i 3240
Bt R O U I Y 0 3241
Ot U | I 0 o 1 3241
2 Bt S T o ] = (1 3241
24.2.4.1.6 Save and RESIOME ..uiiuiiiisiirisiirteiii i ra st 3242
24.2.4.1.7 BUISt CONIOl uuviuieiiitiiiini i raaeens 3242
24.2.4.2 USBTLL Module FUNCHONAILY +.uueiieseiiseinieeisesite s es s s s s ssaee s ssnesansennes 3242
24.2.4.2.1 Channels and POrMS ...ueeiieiriuiiiiueiiiir i 3242
24.2.4.2.2 Channel ArchiteCtUIe ..uuiiuiivisiiiiiiii i i i i e e 3242
24.2.4.2.3 Channel Configuration .......uvieseriseiiiiiri i raaeens 3244
24.2.4.2.4 VBUS Management and EMUIALIONS ....uvviueiiiiiiiseiiiiiiiiisninsasssne e 3246
24.2.4.25 Multimode Serial POrt ....viieiiiiiiiiiiiiiiiiii i s 3247
24.2.4.2.6 Attach/Connect Emulation for Serial TLL MOdES .....vvviviiiiiiiiiiiiiiiiiiniieeiineens 3248
242427 Save and RESIOME .uiiiueiiisiiiisiirteiii i 3249
24.2.5 High-Speed USB Host Subsystem Basic Programming Model .........cccevviiiiiiiiiiiiiinnniinns 3250
24.2.5.1 Selecting and Configuring USB CONNECHIVILY ..vvvuviiiuieiiieiiiniiiiiineiinianssiassnseines 3250
24.2.5.1.1 ULPI Interface SeleCtiOn ....uuviuiiiisiiiiiiiiiiii i naanens 3251
24.2.5.1.2 Serial Interface Selection .....ivvvviiriiiiiiiiiiiiiii i 3252
24.2.5.2 USBTLL REQISIEIS uuiiuuttiuterttiiiatirssiane e sissssas s e saas s san e s e sannsrns 3252
24.25.2.1 TLL Control and Status REQISIEIS .uuuruutirsriineiaerintiristisiseiaireraserareraseiainns 3252
52 Contents SWPU223G-July 2007 —-Revised August 2010

Copyright © 2007-2010, Texas Instruments Incorporated



& TEXAS Public Version
INSTRUMENTS
www.ti.com

24.2.5.2.2 ULPI PHY-SId€ REQISEIS uuiiuuteiiutiriutiiinriiieiatssantssinsssissisisssasssanseranessannss 3253
24.2.6 High-Speed USB Host Subsystem Register Manual ........ccvvvevviiiiiniiiiiiiiiieias 3254
24.2.6.1 USBTLL ULPI PHY-Side REQISIEr SPACE ..uuuueiiiiintieiiiinntesiiistesisiinsssiasinessaainnnes 3254
24.2.6.2 L4-Core Interconnect REQISIEr SPACE +..uuiiiuetiruteriterineirinrisisssireraeesanrssinrsanseianes 3255
24.2.6.3 High-Speed USB Host Subsystem Register Mapping SUMMArY ......cevvveeivieerinerinnernne, 3255
24.2.6.4 RegiSter DeSCHIPION 1uuuueeiiiiete it raarre s saiae st saaae st ssanr s s ssannr s ssannnnesss 3259
24.2.6.4.1 USBTLL REQISIEIS .uuuuuutiiustiiteinunerastssistesseisesiansssanrs i ssnsssanssiannsrasssinns 3259
24.2.6.4.2 UHH_config ReQISIEIS ..ttt i sa e s s s r e s s r e e s saannaesaannes 3292
24.2.6.4.3 OHCI REQISIEIS .utiiiiuttetiiintesiiiiaes st sssaiatse st saastssssassnesssaannssssnns 3297
24.2.6.4.4 EHCI REQGISIEIS tiiuutiistiintirteiate it rite s et s sass s saaassaresanessanns 3313
25 GeNeral-PUrpoSe INTEITACE ... e e e e e e e e e e aeees 3329
25.1 General-Purpose INtErface OVEIVIEW .....iiiiueeeiiiieieiasitresraaatse s saasssssaaasssaaannssaaannnsessannnns 3330
P24 T8 0t R €1 o o F= =T L= 3330
25.2  General-Purpose Interface ENVIFONMENT .uuviuseiieeiiirine s sasessinrsssssaserasesanseras 3332
25.2.1 GPIO as a Keyboard INterface ......ovieeiiiiiiiiiiie i rs e ss e e sranns 3332
25.2.2 General-Purpose Interface Functional INterfaces ......vivivereiiiiiieeriiieersiiieersasnnresaannnnes 3334
25.2.2.1 Basic General-Purpose Interface PiNS .....iiieiiiiiiiiiiii i naaes 3334
25.3 General-Purpose Interface INtegration ......co..eeiiiiieeiiiii i raanas s aaiae s aaannesaaannns 3335
BTG T4 R I T 1011 o P 3335
25.3.1.1 Clocking, Reset, and Power-Management SChemMe .......ccceiviiiiiiiiriiiiiriiiineeraaanneess 3335
P25 70 200 I 00 R 5 o T T 3335
25.3.1.1.2 RSB tutiiitiiiiaiiiittiiitiii i 3336
25.3.1.1.3 POWET DOMAIN 1ttiuttineinnesans s sasts s ssiassats s ssansssanssannstanness 3336
25.3.1.1.4 POWEr MaNAJEIMENT . .uuutttttteeettttsssssassssassaassssssstssrneesessststimrmsaasssssssnssnnnnns 3336
25.3.1.2 HardWare REQUESES ...uuueeireiinteerisinneessaanneessannsnessasnnessessnneessssnnressesnnnessennnnesss 3339
25.3.1.2.1 INtErrupt REQUESTS 1uuuueriiiiinteeiiistees i s saaaseessaan e ssaanressransreesrannns 3339
25.4  General-Purpose Interface Functional DeSCHPION .....eeiiieteiiiiieeiiiies i saaiar s ariiareaaaanns 3342
25.4.1 Interrupt and WaKe-Up FEAtUMES ..iiuuueiiiiiieiesisintessaanneesssannnessasnnesssssnnressssnnnessennnes 3343
25.4.1.1 Synchronous Path: Interrupt Request GENEration .......veevviseirieeisierrireririairanes 3343
25.4.1.2 Asynchronous Path: Wake-Up Request Generation ........cceeviiiieieriiiieseiiiiinnessniinness 3344
25.4.1.3 Interrupt (or Wake-Up) LiNE REIEASE ...vvviiieiieiiiiieeiiiiieessaiineessaasnneessanneeessannnnenss 3345
25.5 General-Purpose Interface Basic Programming MOdel .......vviiueiiieiiiiisiiiiiiriinisseesnaeenas 3346
25.5.1 Power Saving by Grouping the Edge/Level DetecCtion ........cvvviiieeiiiiiineiiiiieeiiiiinnesanannns 3346
25.5.2 Set-and-Clear INSIUCHIONS .vuuuiseiseiisirtise s rrnes 3346
25.5.2.1  DESCIIPON uttstiiuatirse it sa e r e e 3346
25.5.2.2  Clear INSIIUCHON .uuuuieieeiiiiees st e st e s s s e s e s s a st e st s aaa e st saaans s s asannnsssannnnns 3346
25.5.2.2.1 Clear RegiSters AQUrESSES ...urveiiiinneeriiinnessaainneessasaneesssannreessannresssesnnnessnnnns 3346
25.5.2.2.2 Clear InStruction EXampPle .....cueeiieiiiiiii i anne 3347
25.5.2.3 S INSITUCION . uuttiiietei it e st e s st e s s st e s s s aaa s e st sann e s s aannnssanannnes 3347
25.5.2.3.1 Set ReQIStErs AQUrESSES wiuuuuteriiiinreesieannessaasnnessaasnneessaannresssannresssssnneessnnnns 3347
25.5.2.3.2  Set INStruction EXampPle ....ueiieiiiiiiiiiiiieri i 3347
25.5.3  INterrupt and WaKEUD . ..eueiieiseiiiieee st st s ssaaass e s saaaas et saaaas et saaanssaaannessaannnes 3348
25.5.3.1 Involved Configuration REQISIENS ....uueeiriiiieeessainteessaanneessasnneessasnnnesssannneessennnnesss 3348
25.5.3.2  DESCIIPON uttistiiatirse it rs e s 3349
25.5.4 Data Input (Capture)/OUtPUL (DrIVE) . ..eeiiieeeiiiiite it raaare s raiass s srainssssaaannessaannnes 3350
25.5.5 DEDOUNCING TiMIE 1tttiiieteeiieiteessaintessaanntesssanntesssannnesssssnnesssssnnnessssnnnessssnnnesssnnnes 3351
25.6 General-Purpose Interface RegiSter ManUal .....eveeiieiiiieiiiri s saaee e 3352
25.6.1 General-Purpose Interface Register Mapping SUMMATY .....cviiiieireiiiiissiiiiesiaiiinresaainnns 3352
25.6.2 REQISIEr DESCIIPIONS .uuteeisiieeesssssntesseasntesseaanresssaanneessasnneessssnnnessssnnneesssnnseessnnnes 3354
26 TR 1= 14 o o PP 3371
26.1  INILIAlIZAtION OVEIVIEW ... ueteiiiteeiaaieeesaaa e e e s aase et saaas e et saaaa s et saaan e s saannessaanneessannnressannnns 3372
2 G 0 00t R 1= 1 01T ] 0 3372
26.1.2  INItiAliZAtION PrOCESS .utiuuetiiueeiateiiseirte st s aa s s r e sanrra e 3372
SWPU223G-July 2007 —-Revised August 2010 Contents 53

Copyright © 2007-2010, Texas Instruments Incorporated



Public Version & TEXAS
INSTRUMENTS
www.ti.com
26.2  PreinitialiZation ... e e 3373
26.2.1 POWEE CONNECHIONS 1 uuuuutetisaneesaaaneesaaansessaansesssannesssaannessaaannssssannntessssnnnesssnnnes 3373
B G O 0Tt = g o = 3375
26.2.2.1 CIloCK and RESEt OVEIVIEW .ueiuussiustiiuseianeerassssistsssssars e s saisesannssins 3375
A I A © (o Yo S @] o U = 11T 3376
26.2.2.2.1 Required System INPUL CIOCKS +..uuuuurseiiiiuieeiisiiaeesisiierssssinrssssianresssansnnsssannes 3376
26.2.2.2.2 Optional System Input Clock: SyS_altClK .....vvviuriiiiiiiiiiiii i 3377
26.2.2.2.3 Optional System Output Clock: sys_clkoutl and sys_CIKOUL2 ........ccvvieviiiniiinneinnenns 3377
B e T (= ] 0] 1T U = o] o 3377
PGP0 B =T To | a2 1o T > 1T ] o 3378
26.3 Power, Clocks, and Reset POWEr-UP SEQUENCE .....ueiiiirieiieiiiannesiaannessaainnessaannneessaannressannnes 3382
26.4 Device Initialization Dy ROM COOE ...uuueeiiiiiieiiiiieisiiis it ssaisss s saasss s ssaanssasaannrasaannnns 3382
P2 G TR 0 R =T To 1 o @ =T 1= 3382
b2 0t R = T Yo 111 To 157/ o= 3382
26.4.1.2 MaiN FEAIUMNES . .uuteiinttesinisteeisasaes st ssaaan et saaaste st saaste st sannessaaannnssssannnns 3383
B2 G A /1= 410 TV /- 3385
26.4.2.1 ROM MEMOIY IMBP . uuuuuuuttnnneeeeeensstsissasaaaasssssssssssssssssssemessstttsmmmmmssssssssnnsnnnnns 3385
26.4.2.2 RAM MEMOIY MaAP uuuuuutttnnnneeeeeiiisiissssssisssssssssssssssssnseeessstmtiimmiaasssssssssssnnnns 3386
26.4.3 Overall BOOtNG SEOUENCE ...uiiiuetiieeiiteiateriaterssiass s sanss i sassiaissransssanrssansianns 3389
26.4.4 Startup and CoONfIQUIAtION .u.ueersssiiseirseiie i ra e raaeaaaes 3390
St Y =1 (D 0 3390
26.4.4.2 Clocking Configuration ....ivueeiissisiseiiisire e r i 3390
26.4.4.3 BoOtiNg DEVICE LISt SETUP +.uueeissiratirseiistiassesine i rassssanrssaassanseranes 3391
26.4.4.4 Software Booting CoNfIgUIation ...uiuseesisiieeeiisiirriie s sariaessaaiannes 3392
26.4.5 Peripheral BOONG «uuuueiueeiieeiteiitirssses e r et s et a s s r s s ssanrsa e sann s rannanans 3394
26.4.5.1  OVEIVIEW .einetesineteesaaasae et saane e s ssaane et s s e e s saann s e st san e e st saannnssaaannnssssannnss 3394
26.4.5.2 UAR T 1ttt 3397
26.4.5.3 USB 1iiiiiiiiiiiiiti it 3397
26.4.5.3.1 USB DriVer DESCIPIOIS wuuuuustutersssessnssssssseianssassssissssassiansssaseranreraeisinn 3397
26.4.5.3.2 USB CuStOMIZed DESCIPLOIS .uuuiiiusssesiissnesinannesssainsressaannnssssannsesssassnsssnnnns 3400
26.4.5.3.3 USB Driver FUNCHONAIILY +.uuuvuusirseineeiissssiane e isiessssssaass e sssssasssannssaneens 3401
26.4.6 Fast EXtErnal BOOUNG . ....cuiuueseiiiiieiiaaiaiessaaaneessaaanasssaanssessaannnessaannnsssaannnesssannnes 3402
B Tt O =T = 3402
26.4.6.2 EXIErNal BOOUNG «tuuuutiuteiutesnsisatesss e sassssiatsssssasesassssants s saassanssansesnes 3402
b S A V=Y 4 To VA =TT 11V P 3403
S 0t R O =T = 3403
2 A N o B | 1Y 1= 3 T 3404
26.4.7.3  XIP MEIMOIY 4tuustiustinseistesasssssssssssanssass s st ssass st e sassesaats s sanetasesannssanes 3406
26.4.7.3.1 GPMC INItIAlIZAION +.uuuetetiieiesiiiesissiseesssiiars s ss e ssaanrr e s ssannnesssannessannns 3406
2 0 |1 N 1| 5 3407
26.4.7.4.1 Initialization and NAND DeteCHON .. ...ueiiiuneeiiiinreiaaianrersraanreessaannaessaannesraanns 3407
26.4.7.4.2 SLC NAND Read Sector ProCedUIre .......cceeiiviiuessissinnressiinnnsssiinnsssirannsssiannes 3414
26.4.7.4.3 MLC NAND Read Sector ProCEAUIe .....uivieeiiteiiniiriseiriseriisiieesassssinssanssianness 3416
26.4.7.5 ONENAND/FIEX-ONENAND ..uiiutiiintiiiseirise e raa s aaaraaareaanes 3418
26.4.7.5.1 Initialization and OneNAND/Flex-OneNAND Detection .......iiviveereiriiieeiiniinneiininns 3418
26.4.7.5.2 OneNAND/Flex-OneNAND Read Sector ProCedure ........ooevvvureiiueiniesiiiesiinneiinen, 3419
26.4.7.5.3 OneNAND/Flex-OneNAND Support LiIMitatioNS .....veevvssivisreriseisierrniirieninn, 3419
26.4.7.6 MMC/SD CardS .uuvvueeriuseiistisissisistiisseiisnerississtsaterarerassaistsaseraineainrne 3420
26.4.7.6.1 Connectivity CONSIIAINTS +.uuuuruuteiseireeiaee st sars i sainssansesanness 3421
26.4.7.6.2 Initialization and MMC/SD Card DeteCtion .......oceeeeiiiiiiiiiiiireraiianressrannraesaannes 3423
26.4.7.6.3 Read SeCtOr PrOoCEOUIE ..uiuueteiiiitset it siraiaee s s s ssainnrsssaanresssansrnsssannns 3424
26.4.7.6.4 File System Handling . ...vveeviieiiiriinie i sr s s anne 3425
B2 TR S A 11 (@ [ T o 3431
54 Contents SWPU223G-July 2007 —-Revised August 2010

Copyright © 2007-2010, Texas Instruments Incorporated



& TEXAS Public Version
INSTRUMENTS
www.ti.com
B2 G T 10 = Vo T o] 0 T 3431
26.4.8.1  OVEIVIEW t1uutirustisunssnsesaseerssssassssesaanesassssa s s sas e sa s e sas e s saat s s s s s e rannesaneernes 3431
2T 7 O 3432
26.4.8.2.1 CHSETTINGS .utiiuttiintiiteinteiatesasts st saass st rass s sasssanrsranessanss 3433
B2 R O 1 o 3434
26.4.8.2.3 CHFLASH 1.ttt s e 3435
26.4.8.2.4 CHMMUESD 1.uuuiiutiiteiiatirat e saee e sia s ssesaa s saas s s s s saa e s n e sanssanneraneens 3436
26.4.8.3 Image FOrmat fOr GP DEVICES ...ttt it raae e ra e e s rraann e s ssannaesaannaeens 3437
B TR A 1 P Vo = (=T o1 1 o o 3437
B2 TR T I - Vo oo 3438
26.5 Wake-Up Booting by ROM COUE .uuuuuuiiiiiiiieiiiiieesaaiat e s ssans e s ssante s s saanae s saaannnssaaannnesaaannnes 3439
PG G 1= o 18 o I @ 0 U = 11 (o] o 3442
B2 G T 0 R @ V= T 3442
26.6.2 JTAG Port Signal DESCIIPON .uvvuutiiitiriseirirtesie s raae s sarerananans 3442
26.6.3 Initial Scan Chain ConfIQUIatioN ...ui..eesisiieeiiiies i s s sraanrsssaannsssaannes 3443
26.6.4 Adding TAPS t0 the SCan Chain ....uiveiiiiiiiiiiiii i e 3443
26.6.5 Debugger AQArESS SPACE ..uuuuteiirinnetiaainttesaaantesaaannaestaasnestaaannessaaannessaaannrsssannnes 3444
A (€10 177 1 PP 3445
SWPU223G-July 2007 —-Revised August 2010 Contents 55

Copyright © 2007-2010, Texas Instruments Incorporated



Public Version & TEXAS
INSTRUMENTS
www.ti.com

List of Figures

1-1. OMAP34xXX High-Tier ENVIFONMENT ...t iiiiate et s aaee s ra e aee s saaane s saan e e s ssanne s ssannnaessannnnesss 182
1-2.  OMAP34XX BIOCK DIBOIAIM . .uueeiiineteinatsessassssssaasseessaassesssassssssaannnssssaannssssannsnssssnnnnesss 184
T 0 ] o T o 189
1-4.  Stacked Memory Package on the POP DEVICE ....uuiiietiiiiiiteiiisinise s rasisrs s nasesanns 189
1-5. Stacked Memory Package 0N the POP DEVICE .. ..uueeiiiiuuteiiiiiiesiaiinssssainnssssaansssssanssessaannnsss 190
22 N 101 1= o7 T T o A @AY= T 199
2-2.  IVA2.2 Subsystem Memory HIErarChy ........eeoiiiiiiiiii e s r e s s e s s e annaeeas 213
2-3. L1D RAM Cache Allocation Example (L3 INterconNect VIEW) ....uuueeiiiiiuisiiiiiieisiisnessainsessannnenss 214
2-4.  IVA2.2 IMMU Address TransIation ... ...uueeerseiieinese i sars e s s sassarssaaesannsrnss 215
-1, MPU SUDSYSIEM OVEIVIEW .. .uueseiieeeeiaateessaaasee s saaasae s saaaaa et saananessaannesssaannesssannnnessannnnesss 220
3-2. MPU Subsystem INtegration OVeIVIEW ....u...eesisaresrsintnsssaissssssaisseessainessssasnnssssannnressannnnesss 223
3-3.  MPU Subsystem Clocking SChEME .. ..uiiiiiiiiii i s e raes 224
3-4. MPU SubSyStem ReESEt SCNEME ... . it rr s s s n e s sannn e s sannnenss 225
BT = 10 [0 TSR O AN =T QT 228
3-6. MPU Subsystem Power DOMaIN OVEIVIEW ... .uueuuutsruseinsssasssinsssassssissssisssasssaeesasssassanneianns 230
4-1.  Comparison of Energy Consumption With/Without DVFS........cceiiiiiiiiiiiiiiiiii e 240
4-2.  Comparison of Energy Consumed With/WithOut DPS ......uiiiiiiiiiiiii i s aee s 241
4-3.  Performance Level and Applied Power-Management TEChNIQUES .......ovvviiiiiiiiiiiiiiiiiiiiieniaeeas 243
S € 1= g 1T o @4 oo QI o g F- ] o 244
ST 1= g 1T o 011 =T I T o T o 244
T €= o 1T (oa Y o] | = To T I 1o Ty 2= 1 246
4-7.  Voltage, Power, and Clock Domain Hierarchical ArChIiteCIUIe ......eeeieiiiii i e aes 247
4-8.  Functional and Interface CIOCKS ....uueiissiiiuniiisiiiiii i raee e 248
e T o 00 O 1Y 251
4-10. PRCM Functional External Interface (Detailed VIEW) ..o v s e e anes 253
4-11. EXxternal ClOCK INterfaCe . s iiissiiiiiissiiisni i a s a e naaneras 254
4-12. PRCM EXternal ClOCK SOUICES . . uuuuuttstiintirteiaesrasssssse e ssis s sasssaasesasessantssasssannesaisesannssns 255
4-13. EXternal RESE SIgNaAIS ..uuuuuriiuseiiteiisirier st 256
4-14. Power Control Interface for External POWET IC ....iiiuiiiiiiiiiiiiiiiiiiiiiiiiii i saasenas 256
T = @I 1 (=T o = L1 [0 o 258
4-16. DEVICE POWET DOMEINS 1 tuuuttisteistesneisss st aa st a e s r et e s aa s s saa e saneranesanneras 259
R o (O 1Y LTS ] T = 261
4-18. Reset Manager Interface With Generic POWEr DOM@AIN....uviuieiiuiiiiiiiiiie i saaeeaas 262
4-19. RESEL SOUICES OVEIVIEW ... usttsuseissesassssssssse s sssss st sase st saas st e tasssastssasessasetsssrsannsins 264
4-20. Reset DeStiNation OVEIVIEW ...uuueiisserissiristirseiiiserisesisre sttt aaeraiesansias 266
4-21. External Warm ReSet INTEIfACE ..uvuuiiriueiiiii i s e s r s anneras 270
4-22. DeVice ReSEt MANAgEr OVEIVIEW . ....uueeteeiiatessaansesaaansessaantasssaansesssaannasssaannnsssaannnssssnnnnes 272
4-23. Power Domain Reset Management: Part 1 ......cuiiiieeeiiiienesiiiesirinanssssaisssssssisessasannnssssannnes 273
4-24. Power Domain Reset Management: Part 2 ....oouciiieeiiserisneiieirierirsssineiaessinnssisssannsiainesannsias 274
4-25. Power Domain Reset Management: Part 3 .. ....coiiiiieiiiiiieiriirtesiiaannes s saannsessaaanesaaanreeaaannes 275
4-26. POWEI-UD SOOUEBINCE . . uuuttttttreeessssssssssssssssssssssssssemmeemeesmmmmmmmmmsssssssssssssn 279
4-27. Warm ReESEL SEOUENCE . .uutiiiuuttetirasterirassestsasse e taaas e sas e raas et rass et asaasresasanresasannnes 282
4-28. IVA2.2 Subsystem POWer-Up RESEl SEQUENCE. ... .uuueeeiiiiteiaaiantesiaaanrestsaansesssaannessaaannresaaannnes 285
4-29. VA2 SOftWare RESEL SEQUEINCE ..uuiiuuettetiiutsesiaissesssaiatsessaiatsessaasressaassssssasssstsasnnsssssnnnnes 288
4-30. VA2 Global Warm RESEt SEOUENCE ... .uuiiuetiiteiieeiasttsstssas s asssare s s saisssannssasesannsras 290
4-31. VA2 Power Domain Power Transition RESEt SEQUENCE ..uvuuiiiistiiietiieiire s s, 292
4-32. POWET CONIOI OVEIVIEW 1uuutiustiisseiassenisssssessissssssssaasesassssissssisssssnetaiserasnsiasnesseiarriasneins 295
56 List of Figures SWPU223G-July 2007 —-Revised August 2010

Copyright © 2007-2010, Texas Instruments Incorporated



& TEXAS Public Version

INSTRUMENTS

www.ti.com
4-33. PRCM CIOCK MANager OVEIVIEW . .uuesussissssinssiunesassssssssss s sassssansesassssansssnsssannesaieesinnsins 304
G 7 S (= = 1 (o Tox G 1 305
e 1T 11 (=T € =TI o Tod Qo 11 o 307
4-36. PRM ClIOCK GBNEIAION « .. uttetseaeeessasnneessasnnesssanneessaanneessaannnessaannnessassnnesssssnnnessssnnnersennnns 309
4-37. CM Clock Generator FUNCHONAl OVEIVIEW ... ...eiiiiiieeiiiiaeteeaaaaate s ssaanns st saannssssaannnessaannnseaaannnes 311
Ve 1 T € T=T o =T g o o B ] Tod T i F= LN D= Vo | = o 312
4-39. DPLL3 ClOCKS 1 uuuuutesssuttessaaaneesssanneesssannnesssasnnessaasnneessaannnessaannnessaannnesssssnnesssssnneessssnnnes 314
o T 0 I O o T¢I 315
I | I O o T2« 316
4-42. MPU Power Domain Clocking SChEmME ......uiiiiiiiiiii i s aee e 318
4-43. VA2 Power Domain Clocking SChEME ... et r e s ranr e e aanns 319
4-44. SGX Power Domain CloCKiNg SCHEME ...uiiiiiiiiiiiiiii i raans 320
4-45. CORE CIOCK SIgNalS: Part L....uueiueerueirstssseiessanssssss s ssisssasssanssaessansssasssansstainesannsins 321
4-46. CORE CIOCK SIgNalS: Part 2. ... .eeeeiiiiieiiiiiieeiaaaaeesasaaas e s ssaanse s ssaansa st saansa st saannnessaannesssannnes 322
4-47. CORE CIOCK SIigNalS: Part 3. .. ..ueseiiieieiiiisesissisessssissssssassssssanssesssasssssssssnsnssssasnnssssannnes 323
4-48. EFUSE ClOCK SIgN@IS 1 .utiiatiiteiiteiieesits et sr s s e see s s s s s s s a e ss e s saa e s s s s s an e aan e saneenas 324
e T 0 R3S T O o Tt Qs o = 325
10 R O N Y O o o3 G o T 326
4-51. USBHOST CIOCK SIGNAIS 1. uutiuuteiuteiistirsterse s saasssass s s s s s sas e s e s s s s saassanesanesannssas 327
Y YV (0 | @ [ Tox Qs o - 328
G FR o =t B [T o 1 T | = 329
Y | I 5 [ Tod ] T 1 = 330
4-55.  System Clock OSCIllator CONTIOIS . .uueurussisustiiseiiee s raa s e nanneras 336
4-56. Common PRM SouUrce-ClOCK CONIOIS . .uuuiisssetisieeeissisnesssisnssssassssssassssssasnsessasannnssanannnes 343
4-57. Common CM SOUICE-ClOCK CONTIOIS ... uuteeissseeesssaineeessaanneessaannnessaannnessaannnessaannnessaaannressannnes 344
4-58. Common INterface CIOCK CONIOIS .. ...ttt et i ittt e s s e s s e e s saan e e s saannn e s asannesaaannees 345
4-59. DPLL Power Domain CIOCK CONIOIS ... uuussiiiisieiiiiiateisiitssssaasse s sssssessisannssssainnssssaannnsssannnns 346
4-60. SGX Power Domain ClOCK CONMIOIS ... uuuteetseieetssaneesssaanresssaannesseaanneessaannnessasnnnessaannnesssnnnnes 347
4-61. CORE Power Domain CIOCK CONtrOIS: Part L ....cuiieiiiiiiiieiaiiaessaaanres s saannssssaannessaannnseaaannnes 348
4-62. CORE Power Domain CIOCK CONtrolS: Part 2 ...ueuiiieesiiiiineinniitnssiiasssssassssssssisnssssannnssssannnes 349
4-63. EFUSE Power Domain ClOCK CONLIOIS ...uuiiieiiiiiessaseeesseaeeesssannee s saannessssnnneesannnnneraannnes 350
4-64. DSS Power DOmain ClOCK CONIOIS ... uuieiiiiiee i sa st e s s e e rsaaase st saanne s s saannnesaaannnesaaannnes 351
4-65. CAM Power Domain CIOCK CONIOIS 1uuuuussiiiieteiisiteensiitnessaassss s saaasse s sasiasssasainnssssaannressannnns 352
4-66. USBHOST Power Domain ClOCK CONIOIS ....uueeeiisiieeissseeeeeseaannnessasnnnessaannnessasnnnessaannneessnnnnes 352
4-67. WKUP Power Domain CIOCK CONIOIS ...ttt aaaietesssaante s ssaanse st saanss s ssannnaesaaannnssaannnnes 353
4-68. PER Power Domain ClOCK CONroIS: PArt L ...uueeiiiissesisiieneisninsesssaanresssanssssssssssssssinnnssssannnes 354
4-69. PER Power Domain CloCK CONrolS: Part 2 ....ueesiieieeissieessasannesssannnesssasnnesssasnnnessasnnnesssnnnnes 355
4-70. Power Domain Sleep/Wake-Up TranSitioN ...uvseueeersssssisreriseisississs i, 360
4-71. Device Power Reset and CloCk CONtrollers ....ueiiiiueeiiiiiiiiiiii i s s sananes 361
4-72.  SAVE-AN0-RESIONE SEOUEICE 1. u ittt sttt erte it sa et r st s s s sa s e saae s s an s s s s aaanetanesannsras 373
4-73. Overview of DeviCe Voltage DOME@INS .. ..uueiieeeiraiiaeeeaaaanteessaansaesaaanssessaansesaaannnessaannnsessannnes 376
4-74. Overview of Device Voltage DiStribDULION ...uuvseeeiiiie s rrirr s as i ssannrsarannes 378
4-75. PRM Voltage Control ArChItECIUM 1. v e ussisetiiate it er st srae s s a s s e s s s s s ran e raneeaanneras 383
4-76. Voltage Transition Controlled by SYS_NVMOAE2 ........eiiiiiiiiiiiiiie i e s rr i rnanr e aaanes 384
4-77. Device Off-MO0dE CONIOl OVEIVIEW ... uuutetissseesssiaessssiassssssastnstsaassssssaasssesasssnssssannnssssasnnns 387
4-78. sys_clkout2 Gating Polarity CONIOl .....uuivesiiseiiie i i r s rr e raa e saneeaas 395
4-79.  Off MOde WaKeUP USING IPC .1 utiuttiteitieeiaetateanettsaaeseeaseaaesaseaseaassansanesaseaneannsanerneeaneannenes 414
4-80. OFF Mode Wakeup Using SYS_OFF_MODE ....iiiiiiiiiiiiiiiiiisi i snsass s ssnnsssssannnssssannnsss 415
4-81. Functional Clock Basic Programming MOl .......oiuuiiieiiiiiiiinirie s s s s saneeaas 418

SWPU223G—-July 2007 —Revised August 2010 List of Figures 57

Copyright © 2007-2010, Texas Instruments Incorporated



Public Version & TEXAS
INSTRUMENTS
www.ti.com
4-82. Functional ClOCK SWILCHING .. vuuueeite it r s s s e rr e raneeaas 419
4-83. Interface Clock Basic Programming MOGEl .. .....coiieiiiiiiii i i r e s s e e ananns 420
4-84. Domain Inactive STATE Basic Programming MoOdel .......iviieiiiiiiiiiiiiiiiiiis i ssiinesessanes 421
4-85. Processor Clock Basic Programming MOl ... .ueieeiiiiiiieiiiniiis i s s s s s nae s saneenas 423
4-86. Wake-up Basic Programming MOGE! .......oiiiiiiiii i i e s s e s ra s s saan e s aanns 425
4-87. Voltage Controller Initialization FIOW Chart .......eeiiiiieiiiiiiiiii i s ss i ananns 426
4-88. Voltage Control Through VMODE FIOW Chart ....cicueeiisiiiiiiiiieiniiesinsisssinsssisssnnnssasssannssas 431
5-1.  Interconnect ArChiteCtUIre OVEIVIEW ...uueiuseiiseiristsrseisse et esar s sanraaseaanes 619
5-2. L3 INtErCONNECT OVEIVIEW cuuiistiistiisseiitesassesisnessessise s saase e st ssstsassiannesassssaarsraseisnns 624
5-3.  Flow Chart of the Protection MeChaniSm ......c.uiiiuiiiieiiiiiiii i e e aaes 628
5-4. L3 Firewall IMpPIementation ... ...eoiieee it e e s rr e e s sa s e s sraan e e ss i n e e s sannnn e s aannnnenas 629
5-5. L3 Region Overlay and Priority LEVEl OVEIVIEW .....ueeiiiiiseiiiiissiiiisessssiiaessssiinnssssannsrsssaannnesss 632
5-6. Example of REQ_INFO_PERMISSION REQISIEI ..uuuiuuueiiuesiineirianeiissiiinsiasssinneransssissssinssannsianes 634
ST A IR BN ¢ (o gl (=T oo 1] T ] (0o (] = 638
o FR €1 (o o = =t o o T 642
ST O G BN = ¢ (o gl {0 111 o 643
5-10. Typical Error ANAIYSIS SEQUENCE .. ..uueeeiieteeaaaateesaaanteessaansesssaananessaannessaannseessannnnessannnnesss 646
5-11. Firewall Configuration SOIULION 1 ....uueesiiiiieiiiiiee st rr s s asiar e s ssaan e ssann e s sannnnesss 650
5-12. Firewall Configuration SOIULION 2 ....i.ueiiieeiiiiie s s r s s s rn e aanes 651
5-13. L4 INtErCONNECT OVEIVIEW . utesessstssasesasesassesasssaesss s sasa s s s et s e s s e s s a s s s s e tan e e san e s s nesaneaanns 680
5-14. L4 Initiator-Target Connectivity for L4-Core and LA-Per .......ciiiiieeiiiiiniiiiisriiinnessiissssaannnenss 680
5-15. Example of CONNID_BIT_VECTOR t1uevuuirueitneetetneerneeterneesneetaesnsesneetesnsesneesaseneesnersneenneenns 686
5-16. LA FIreWall OVEIVIEW . uuiuutiseinstissessesasssss et s s st s s e s s s s s s saa s et e e saa e s s e sanseaanes 687
o R I o =T o 1 11 696
5-18. Typical Error ANAlySiS SEOUEINCE . .uuuuueiuteiseeratsisesssssasssaatstass s sssssasssanssansssanssanssinnes 698
5-19. Typical Error ANAIYSIS SEQUENCE .. ..uueeeiieteeaaaateesaaaatsessaaasesssaananessaannessaannresssannseessannnnnsss 699
6-1.  Simplified Block Diagram Of the IPC ....ciiiiiiiiiiii i i s s s s e s ssananenss 736
L7 = O 101 (=TT = o o 737
LS EC TR /= 11 oo )t q =1 (o o3 QI T- Vo | =T ¢ 740
6-4. Example of COMMUNICALION . .uuueiiiieeeiiiieeesssiatr e s aatse s saiae et ss e st ss e s s ssaan e e ssannnsssannnnsss 746
LTS T © V=T o 1 747
6-6. Initial Configuration FIOW Chart ........eeiiiiie i et s e s s ra e e s arann e s aaanr e e aannnnaeesn 749
6-7. MPU Subsystem Message Sending FIOW Chart .......evviiiisiiiiiieiiiiii i s s ssanneenas 750
6-8. IVA2.2 Subsystem Message Receiving FIOW Chart ......cvveeiieiiiiiiiiiiisries i snneenaes 750
6-9. IVA2.2 Subsystem Message Sending FIOW Chart......ccevviuiiiiiiiiiiiii i s 751
6-10. MPU Subsystem Message Receiving FIOW Chart ......cvviiiiiiiiiiniiii i i rnnneee s 752
7 T ST O 1V I =T 1= 762
7-2.  SCM ENVIrONMENT OVEIVIEW . uutiuuseissssusssrseissssasssssse e ssssssss st sassssastssasssannetaisesasnsrnnes 763
S T T O 1V T =T ¢ = ot o | o oL 764
T ST @ |V 11 (=T - (T o 765
ST (01 1= ¢ g F= L @ T Yo i ] o] L= g 1= 7= o o S 768
ST ST O 1V =T Tox QI T T | - o o 769
7-7.  Pad Configuration Register FUNCHONAIILY +..vvviueirtiiieiiieiiien i r s s rneaaes 770
S TR Yo I @0 T ilo [0 = Nilo g I 1T o | =T oo 1 772
7-9.  System Off Mode Pad CONrOl OVEIVIEW . ..uueesiiersersistssssaissssssaissesssaisnnssssinnnssssannnressannsnesss 785
7-10. Save-and-Restore MechaniSM OVEIVIEW ... .uueirsrirussiieeiassssiars e ssisssatssaessansssinssanseianns 786
7-11. Wake-Up Event DeteCtiON OVEIVIEW . ....iuuueeteiriatsessaaanesssasnessaaannessaaanneessaannaessaanssesssnnnnnsss 787
L A ¥ | Tt o = L= [ Tox [ I =T | > g o 788
3 T 4 (=1 0 =T o LD = U1 1 790
58 List of Figures SWPU223G-July 2007 —-Revised August 2010

Copyright © 2007-2010, Texas Instruments Incorporated



& TEXAS Public Version
INSTRUMENTS
www.ti.com

N ¥ T (0T T= U = (o Tod Q0 =T o 791
7-15. Single Conversion Mode (CONTCONY = 0) +uuuuuiuuriruneinuneransesinneraseisssisssraneraeerasiraneianes 793
7-16. Continuous Conversion Mode (CONTCONY = 1) tuuuuriiiiuutneirinnnnsirainnesssainsnssssinrsssaannnssssannnnesss 793
7-17. Overview of the Debug and Observability Register FUNCHONAIILY ....vvvvveviieiiiiiiiiii i 798
7-18. DPLL With EMI REAUCHION FEAUNE v vuseiseiieisisteistirss s s e st sa s s s s san s s raneannns 834
RS TR T I 11 =Y = o o 835
7-20. Spreading Generation BIOCK DIiagram . ... e e uuesrsssrseerssissssanseiasserassssisssrnss s rasssanrsransianns 836
7-21. MOdUIAtION ProfileS wuuusiissirseiiiii i 838
7-22. Effect of the SSC iN FreQUENCY «uuuiuueeiiiiieiasiiatesssiatesssaase st saise st saaasssssaanssssannnrsssannnnnsss 839
7-23. Effect of the SSC in the Time DOMAIN ...uuueeiineiritiieiite s sar s e s sanseaanes 839
7-24. Peak Reduction Caused DY SPreading .....eeiveeivieiiiiseiiiiiri i s 840
7-25. Supported Spreading Frequency and DeVIation ......eeeiiiiuesesiriissiiiiinnssisiianressairrsssaassesiaannesss 841
7-26. Supported Safe Operating Regions and Jitter IMPAC .....vueeiiiiriteiiiiiri i i aaaes 841
22 R 11T O 1T 850
7-28. VDDS RamMPS UP BefOre VDD 2. ... uuuteiiiiuiesissisessssiatssssaiasssssaaastssssassesssaannesssssnnnsssssnnnss 852
7-29. 1/O Power Optimization FIOW Chart......ciieeiiiiiiir i s s s e r s eaaes 854
8-1.  DeVICE MMU INSTANCES ..t uuteistiiatsrseiate s st s e s s s s e s s e s s s s s s s e s e e s s e s raaaeaanes 936
8-2. Camera MMU System INtEGratioN .. ...ueeeisueeessiseressanssesssassestaaanesssainnressaansressaannessaannnesss 937
8-3.  IVA2.2 MMU SyStem INtEOration . .uuuuseiseeiseesiateisessss s ssaesaresase s s s saassanssansssannssaneaanns 937
8-4. MMU AdAress TranSIAtioN ....ueeiiueeiissiisterseisierre e s s aaar e e rannerans 940
o LT /1Y 1O B L= Vo T b= T ] o] = 941
LS T (1Y 1O Y o g1 T ox (] 942
S N I = 1551 = L0 T 0071 943
o TR I = 111 o0 T o 1T o T o 944
8-9.  First-Level Descriptor Address CalCulation .......uveiiveeiiie i i s aaes 944
8-10. Detailed First-Level Descriptor Address CalCulation .........eeeiiiiiseiiiiie i sraarr e aaneeeeas 945
8-11. Section TranSIation SUMIMANY .. ..euuuueeeiraeeersiaeresraaasressaaasestaaansssaaaanressaansrsssaansressassnnesss 946
8-12. Supersection Translation SUMIMAIY «...ueuueersesrsrerse i srsssrassass e esanrssanssanrsianes 947
8-13.  TWO-LeVel TranSIation . uuuseiseeiatirseirse s s st r e s s s s a e aan e e s r e raneanans 947
8-14. Small Page Translation SUMIMAIY ... ..eeeeiiiseeeiisisessssiiatesssasasssssaassesssaasesssaaasessssannsssssnnnss 948
8-15. Large Page Translation SUMMIAIY .....euuseerseiesiasesteraessissssss st rasessanrs s sansssainssannsrnnes 949
8-16. TLB ENtry LOCK MECH@ANISM .. .ueeiiiiiiei it i et e et e e et ae e s s e e s saaan e s ss i n e s sannn e s sannnenss 950
8-17. TLB ENIIY StrUCTUIE .t tiii it iiiss s e e e s ee s s s s sssss s s s e e e e s s s s s s s s s s s sssaannnnnnnnnns 951
8-18. MMU CoNfiguration StrAt@GIES . ..uuueiuseiueeiiseerate et raar s st sasstarreraar i sanssianns 953
8-19. MMUn Translation Table HIierarChy ........ccoeoiiiiiiiiii e s r s anneeeas 956
8-20. Trans|ation Of @ SUPEISECHION ..uuetiiueeetisiaetessaiere s raasse s ssaase s tsaanesssaaanressaaasnsssaannnessaannnesss 957
LS I I - 1 5] F= 1[0 T = U0 T =Y o 10 o 957
8-22. Translation of a Large Page Included in a Page Table .......ccoviiiiiiiiii e e 958
8-23. Translation of an Extended Small Page Included in a Page Table .....cccviiiiiiiiiiiiiiiiiii e 959
LS T I 1 O 1T = 975
9-2.  Edge-Sensitive DMA ReqUESt SChEME .. .uiiiiiiiiiiii i i s 976
9-3.  Transition-Sensitive DMA ReqUESE SChEME ...uiiieiiiiiiiiie i i r e saaaaenas 976
9-4.  SDMA CoONtroller INTEOIatION . .. v e ettt iate s st s s s s s s s sr s s aa e s aa e e ran s s sanrsaneaanns 977
9-5. Example of External DMA Requests Use to the SDMA Controller.......ccueviiiiiiiiiiiiiiiiieriaeeens 978
9-6. SDMA Controller Top-Level BIOCK DIiagram .....euuesueesissiesessiissessaassesssasssssssaissssasainnssssannnss 983
9-7. Example Showing Double-Index Addressing, Elements, Frames, and StrideS .......vvvverrvriiirrersnnnneenns 987
9-8.  Addressing Mode EXamPIE (8) «.eeuvuuueeiiriieiiniiteetraate s saaae et saaan e s saaan e e aa e 987
9-9.  Addressing Mode EXample (1) ..uuuiieeiiiiiii i e 987
9-10. Addressing Mode EXAmMPIE (C) «uuuuuriuueineeiineersts s siss e sssssssssasssanesansssanrsanssianes 988
SWPU223G-July 2007 —-Revised August 2010 List of Figures 59

Copyright © 2007-2010, Texas Instruments Incorporated



Public Version & TEXAS
INSTRUMENTS
www.ti.com
9-11. Example of a 90° Clockwise IMage ROtAION.....uiuttiieeiiiteiiie i ra s ranr e rneaaaes 989
9-12. 2-D Graphic Transparent Color BIOCK Diagram .. ... .eeeiresesiiaieessaaianesssaiansessaanneessaanneessaannnesss 996
ST R = 1 1005
LS 0 1V oo 4= o 1006
LS T I - 1 = T 0 1006
LS G T =T g 1 1009
10-1. Interrupt Controllers Highlight.......oveeieeii i e aaes 1041
10-2. Interrupts From EXIErNAl DEVICES ... .uieiinetiiiiiiteetsaateesssane e sasaaane s ssaann e e ssaannaessaannnessaannnenss 1042
10-3. MPU Subsystem INTCPS INt@gration........eeeuesueeesisistssssassesisaissnssssinnessssassnssssansnsssaansness 1043
10-4. TOP-LeVel BIOCK DIiBgrami. . .. uesssuseiteiassesstsssesssssssssasss s ssasssssssasesansssansssansssnnsinnns 1048
10-5. IRQ/FIQ ProCeSSING SEOUEICE 1. uutuiusttuseiassssassssasserasssssssssetasssassssasr s saanstasesanrsranesins 1054
10-6. Nested IRQ/FIQ SeOUENCE . .. uuttitatteirattessaaatesssaste s tsaissestaaaarssasaastssssaasnrsssaansnessaannnnss 1057
I O €1 1Y @ =1 V71 o ] 0 1T o 1074
11-2. GPMC to 16-Bit Address/Data-MultipleXxed MEMmMOIY .....uveeiieiiiieiirisirn i rasiarrareaaaes 1076
11-3. GPMC t0 16-Bit NAND DEVICE ..utuuetuseruninsineisinssrssserniassrssrssasssssassse st 1077
11-4. GPMC Integration in the OMAP DEVICE .. .uuiuueiisteiiseiritsisiesiassiasssaas s sass s sansssanrsrassinnns 1079
T €1 Y @R U T Tod T o F= LI D= o = o 1083
11-6. Chip-Select Address Mapping and Decoding MasK ........eeiiiiiueesiiiieiriiirriie i ssaaneens 1086
11-7. Asynchronous Single Read on a Nonmultiplexed Address/Data DeVICE......vvvuiivirriiieerineirinrerineinnes 1090
11-8. Wait Behavior During an Asynchronous Single Read Access (GPMCFCLKDivider = 1) .....cuvviuvivuneinnes 1096
11-9. Wait Behavior During a Synchronous Read BUISt ACCESS...uivuuuteiiriiniesiriinesiriinssssainnrssssaannnesss 1098
11-10. Asynchronous Single Read on an Address/Data-Nonmultiplexed DeViCe .......cvvvvueiiiiriiiiiiiineiinninans 1103
11-11. Asynchronous Single Read on an Address/Data-Multiplexed DeVICE ......cvvviuiiiiiiiiieiiiiniineinaes 1104
11-12. Asynchronous Single Write on an Address/Data-Nonmultiplexed DevViCe ......ccevviiiiniieiiiiiiieniininnenns 1105
11-13. Asynchronous Single Write on an Address/Data-Multiplexed DeVICe .......ccvviuiiiiiriiieeiiiiiiirieinaes 1106
11-14. Asynchronous Multiple (Page Mode) REA .......uueiiiiiiiiiiiiiiie e r e s r e e s e e s ranneeeas 1107
11-15. Synchronous Single Read (GPMCFCLKDIVIDER = 0) 1.uuuiiiiiiiiiiiiiieiiiiissiinnsssannnsesssnnnnenas 1109
11-16. Synchronous Single Read (GPMCFCLKDIVIDER = 1) viuuutiiuuiiitsinnteiinsisinrsrnssisnnssansssinsesnnsanans 1110
11-17. Synchronous Single Write on an Address/Data-Multiplexed DeVICe ......ivveiiiiiiiieiiiiiiiiieinaas 1111
11-18. Synchronous Multiple (Burst) Read (GPMCFCLKDIVIDER = 0)..uuviiiiiutreiniinnreirianssesinannnesiannnnees 1112
11-19. Synchronous Multiple (Burst) Read (GPMCFCLKDIVIDER = 1).1.uuiiiiteiiniiiinieiineininsininesinnsianeenans 1113
11-20. Synchronous MUltiple (BUFSE) WL ..uueeseisstinse it sassssisrs s rasse s s ssasesss e sanserannanans 1114
11-21. Synchronous Multiple Write (Burst Write) in Address/Data-Multiplexed Mode.........ccvviiiiiiiniiiinnenns 1116
11-22. NAND Command LatCh CYCIE ...uuuiueeiiieiieirite ittt s s s e r s s e s e s s s s s rneaanes 1120
11-23. NAND Address LatCh CyCle. ... iiiiiiieii et r e e et a s aae s s s an s s s asant e s saanna e s sanneensns 1120
I N N A | o = B == Vo N 53 o = 1121
11-25. NAND Data WIILE CYCIE . uuuiutiiatiiaeiiteiasrts i s s tse s st ra s s s s s s s ta s e e e s s n e raneanans 1122
11-26. Hamming Code Accumulation AlGOrithm (1/2) .. .uuueeiiueerineiiiri i eaaes 1126
11-27. Hamming Code Accumulation AlGOrthM (2/2) ... .uueeiiiiiiiiiii i aaae e 1127
11-28. ECC Computation for a 256-Byte Data Stream (Read or WILE) ....vvviuieiiiiiiiiiiiiiiiie i rineanaes 1127
11-29. ECC Computation for a 512-Byte Data Stream (Read or WHEE) ....vviiiirisiiiiniiiiiiiiininrinenaes 1128
11-30. 128 WOrd16 ECC COMPULATION ...t uetestsatnessassssssaissnssssasasssssasnssssaanssessaanssesssansnesssasnnnss 1129
11-31. 256 WOrd16 ECC COMPULALION . ...t utustesssieesrasesaanssasssssssssssasesassssanssrassssasssansssannerannssns 1129
11-32. Manual Mode Sequence and MaPPING « .. .ue e rrrseiaeeraseerirs it erasrraissaarerarearans 1134
11-33. NAND Page Mapping and ECC: Per-Sector SCREMES .. ..uuuiiiiiieiiiiiiiesiiiiirs s i ssannneenss 1138
11-34. NAND Page Mapping and ECC: Pooled Spare SChemes .......cvviiiiiiiiiiiiiiiiii s 1139
11-35. NAND Page Mapping and ECC: Per-Sector Schemes, With Separate ECC.......coiiiiiiiiiiiiiieiiiinnenns 1140
11-36. NAND Read Cycle Optimization Timing DeSCHPLION ..uuuuuseiiiiieeiiriierriierraare s rraaressaainneeas 1146
11-37. GPMC Connection to an External NOR FIash MemOry .....cuviuiiiiiiiiiiiiiiii i neeenans 1149
60 List of Figures SWPU223G-July 2007 —-Revised August 2010

Copyright © 2007-2010, Texas Instruments Incorporated



& TEXAS Public Version

INSTRUMENTS

www.ti.com
11-38. Synchronous Burst Read Access (Timing Parameters in CloCK CYCIES).....uvvveiiiiiiiiiiiiiiniiineianes 1151
11-39. Asynchronous Single Read Access (Timing Parameters in Clock CycCles) ....couvviiiiiiiiiiiiiiiineeenns 1152
11-40. Asynchronous Single Write Access (Timing Parameters in Clock CyCles) ...vvvuviiiiiiiiniiiiiiieiiiiinnens 1153
11-41. SDRC SubsyStem ENVIFONMENT .. .uueeiteiitesite st s s s s rs s san e ransssann e raneanaes 1187
11-42. SDRC Subsystem Connections t0 SDR SDRAM ...uiuuiiiiiiiiieiiiiiirininss s asssianssasenanes 1189
11-43. SDRC Subsystem Connections t0 DDR SDRAM ...uiiiiiiiiiiiiiiesiiiiiesissisrssssiassssssannsssssannnsesss 1190
11-44. SDRC SDR/DDR-SDRAM System Address Multiplexing Schemes (1 0f 3) +vvveviiiiiiiiiiiiiniinieinas 1194
11-45. SDRC SDR/DDR-SDRAM System Address Multiplexing Schemes (2 0f 3) +.ovvviiiiiiiiiiiiiiniiniias 1195
11-46. SDRC SDR/DDR-SDRAM System Address Multiplexing Schemes (3 0f 3) ..ccvviiiiiiiiiiiiiiiiiiiiieenns 1196
11-47. SDRC Integration t0 the OMAP DEVICE ...uuiuueiiiuteiinteriniaietiats et rastssiss s iannssasssanrerarsannns 1197
11-48. SMS TOP-LEVEI DIAGIaM .uuuseiusttiuseiatesassesats e sasse st s sss s satesan e et s saarasansianns 1200
IR LT =T o o @ o F= T 2= 11 [ o 1206
B I TS B O Y o] 11 =T (1] 1210
11-51. CSO/CS1 Chip-Select Start AJAreSS SIOTS ..uuuuiiiusiiiseirisiri i rareaaaes 1211
11-52. SDRAM Controller BIOCK DIagram . ...euusuueeesssssesssassssisassesississsssssissssssaasnssssannnnsssaannsess 1213
11-53. Address Multiplexing Scheme According to BANKALLOCATION ...ciuiiiiiiiiitiiineinieniisesinnssaneanans 1214
11-54. Simplified View of Bank-Row-Column vs Row-Bank-Column Bank AllOCAtioN........ccvvveeiieiiinnnrnneinans 1215
11-55. Data MUltipleXing SCREME. ... ettt s s s s s e s s a s s e s s s aar e s s sanneess 1217
11-56. Data DemultipleXing SCREMIE ... .uiii i e s rr e r e anaes 1218
11-57. Generic DDR Data-Write and Data-Read WavefOormsS. .. ...uiviiiiiiiiiiiininnss s eenianraneanaes 1224
11-58. Required Synchronization DFF INPUL SIgNAIS +...uueeeeiiiiieiiiiie i e rrnare s ssanaeeas 1224
IS TR B I I I o] 11 (=T o (D 1225
11-60. Simplified DLL/CDL BIOCK DIBQGIaM t.uutuuseisssssasesassssassssssssssiasesassesasssrassssassssnsssansesanssnns 1226
I O N o = S o= 1 = 1229
11-62. SDRC SUDSYSIEM OVEIVIEW . uteusteiusteansinssssssssases s sssssrsstasesass s st s rasstaanstasssannsrannssns 1241
11-63. YUV Format: PiXel RePreSENIatioN. . ..cui ittt it r s e s s a e s s e s ss i n e e s saannnessaannnenss 1242
11-64. VRFB CoNteXt CONfIgUIALION .. utuiesesisateeisastse s saisssesssases s ssaas s s ssaaan s s s saannnesssannnesssannnnnss 1243
11-65. Example of VRFB Context 1 COoNfiQUIatioN .. ...u.eesrseiresiisesisssiissssssissssasssansesansssinsssnssianes 1244
11-66. Display a Rotated QV G A IMage .. .uueeeiieteeraanteessaantaesaaaneesaaaannessaaanteessaanseessaannressaannnesss 1246
11-67. Arbitration Granularity Versus Arbitration DECISION ....uiseseiiiiiuesiiiii s raaaresssaiaeenas 1249
11-68. BURST-COMPLETE OnN Class 2-GrOUP 3 +.uuuuuuutsrunsinusniausssantsiansssassisisssanssiannerasssinnmmnsinns 1250
11-69. Priority BEtWEEN ClaSSES ... uuutiiiiteeiiattesaaaante s ssaaate s ssaaate e saaanas et saantsssaaannessaannnressannnnnsss 1251
11-70. Idle Cycle Mechanism WiIthin A BUISE ... ueeeeiiiiiseiiiieeissiiesssi s ssaias s s saansse s ssasnesssannneess 1252
11-71. Example of EXTENDEDGRANT MeEChaNISM ..uuuuuiiiiiiiiiieiiieiits s sesses s sseesaas s snnssasnnnes 1253
11-72. Arbitration BEtWEEN ClaSSES uuuuutiistiriteirsirse it st ssas s e sanr e raneanans 1254
11-73. Arbitration WiIthin @ ClIaSS +uvuueeiissiiisiiriseiiisiiii i as s sais e i rassssnns 1255
11-74. Generic ArDitration DECISION .. uuuuuseiuuterteiretrrse et r it raastas e sas e s s raaeaaan e saassaneraneasans 1256
11-75. Arbitration GranUIAIEY . ...t e et e e s s e e s sa e a e e s aaa e e s ss e e e s saann e e s saannnessaannnnnss 1257
11-76. Mobile DDR SDRAM t0 SDRC INtEITACE 1.uuiiutiiisiiiniiiistiiisiis i i s s s sianesassanans 1258
11-77. SDRAM POWEI-UP SEOUENCE +.uuuuueteiiriuatreiraasresssaastes s s ssaasresssaasrrsssaasnressaannens 1259
11-78. NOIrmMal OPErating SEOUENCE .. vt uuusttustesseisstsrasesasssassesass s s sass st s s ssasrtaasssanseranesans 1260
11-79. SDRAM Burst-Read TimiNg Diagram ... ueeessaesessaaassesisassesisaissessssinsssasissrssssanrnssiamnnness 1262
11-80. SDRC Camcorder USE Case OVEIVIEW ...ueuuueiruutsrunssrssiausssastsiansssassssisssansstanneransminrmmieianns 1264
11-81. SDRC Camcorder Use Case ENVIFONMENT .. .uuiiiuseiiseiiseiriisiss i s rassssnss s sansesaneanans 1265
11-82. VRFB Actual Image Size vs Programmed IMage SiZe ......uiiiiiuieiiiiiiieiiiiiriiiirsssaannsessannnsenss 1267
11-83. SDRC Address Space in MPU Global AdAreSS SPacCe.....uuivueeiiuieiiieristiiintiniseiaierarsinnerinsianes 1269
11-84. CS Start and End Address Configuration EXample .......vveiiieiiiiiiiiiiini s nnneenans 1272
11-85. OCM SUDSYSIEM OVEIVIEW . uuttiiuuanessunneessansessaaassesssassestsassessssissnssssassnssssannnnsssssnness 1306
11-86. OCM Subsystem Integration t0 the DEVICE ...uuiirueeiieeiitirite i st ase s sareraeerans 1307

SWPU223G—-July 2007 —Revised August 2010 List of Figures 61

Copyright © 2007-2010, Texas Instruments Incorporated



Public Version & TEXAS
INSTRUMENTS
www.ti.com
12-1. Camera ISP Highlight ... .e e e s r e e anans 1311
12-2. Parallel Interface in Generic CoONfiQUIALION . ... uetee e ira i r e e s s aar e s s aanr e s ssannne s saanneenss 1317
12-3. Parallel Interface in ITU-R BT.656 CONfIQUIAtioN .....uviiueisiiiiiiesiiiiisissiinesssiissrsssannnssssaannnenas 1318
12-4. CSI2, CSI1 Serial Interface ConfigUIatioN. . ....ui et ieeetse s ssaane e ssaanrresraannressaannressaannnenss 1319
12-5. Synchronization Signals and Frame Timing in SYNC MOG€......vvtiiiiiiiiiiiiiiiiirininaneiaaes 1320
12-6. Synchronization Signals and Data Timing in SYNC MOGe......c.uueiiiiiiiniiiiiiiiiiierniirsannneeas 1320
12-7. SYNC MOUE ClIOCK GALING .t tuutetuutsnuntesnnisnssaass s ssnssssstasssass s rassssanssasssanrerannssns 1321
12-8. JPEG Stream Timing DIigramMs . .uuuussiuseissessssrsssrssissssasssiassesassssisssaassiainerasriaraeianns 1321
12-9. Data Timing With Embedded Synchronization Signals (8-Bit CaS€) .....ueeiviiiuririiiinireiiiiireriiiinnenns 1322
12-10. CSI1 Receiver Configuration Interface SignalS.......vveevieiiriiiiiii i i raeaaes 1324
12-11. Example of OXFFOO 0002 TranSMiSSION ... ueeeeuuaesesssannnesssaannesssaannnessaaannessaaansesssaannsessmsnnnesss 1326
I I U AV o N =t T - o 1327
2 G T U A TR 1 = =t T 1 o 1328
It U L 1329
ST o = ] 1330
D I TR ] 2151 1< 2 1331
I 1= 7 1331
I TR 0 N 1332
D S TR 0 Y 1333
0 0 TR 0 N 1334
12-21. JPEGS8 @nd JPEGS FSP .. .utiusiutiutirstisissiatisssatsssass st saas st s et aa s rrraaennes 1335
12-22. Two Data-Lane Merger CONfIQUIALION ....ueeiuesretssseisseissssaass s ssassasssare s ssinsssansaanes 1336
12-23. One Data-Lane CoONfigUIatION . ........eeeeieeeeisaaneeetsaaeee s saaaee s ssaannesssaanneessaansressaannresssannnesss 1337
12-24. CSI2 Protocol Layer With Short and LONg PacCKetS.....vveuueeiiiiiieiiiiiiinii i ssasnesssnnaeeas 1337
12-25. Short PacKket StrUCTUIE ...ttt et s e s e s s a s aan e s e s s n e rneanaes 1338
12-26. LONQG PACKEt SUCIUIE ...ttt it e et e et st e et s aae s s saaa e e s ss e e e s sann e e s saannnessaannnensn 1339
12-27. Data [dentifier SIIUCTUIE . .uuiiueiiiiiiriii i a s aaaes 1339
02 T T4 (1T | - o T 1340
12-29. General Frame Structure (INfOrMAaLIVE) ... .uuiiuseiiseiisiriiii s anaes 1342
12-30. Digital Interlaced Video Frame (INfOrmatiVe).....vueeesiiiiieiiiiiiiiiis s s rnnnnre s rranaeenas 1343
2 I U Y 0 1344
I U A 0 1345
12-33. YUVA20 8-Bit LEGACY +uveuutiustrneiusesserusisessessssassssssesssassrastsssas st ssr s sansasssnes 1346
12-34. YUVA20 8-Bit + COP S . etiiiiiiettitsianteessanteessaanneessaannnessaasnneessasnneessaannnessaannnesssasnnesssnnnnnes 1347
12-35. YUVA20 L10-Bit + COP S, tiiiiiitiit ittt st st s s it s s s s s s st s e s e s s st n s a e sn s aanns 1348
12-36. YUVA22 B-Blileuusiustiusiusesusisinssisssasesasiserae sttt st et s st ss s et e s s e n e seranannes 1349
2 U Y = | 1349
IS TR 11511 1350
L T o = 1 1351
2 TR 1T ] 1352
I = 7 1353
I 1= 151 1353
D T o Y 1354
I N 1355
T 0 N 1356
D T N Y 1357
I N 1358
T N 1359
e T 1 ] 1360
62 List of Figures SWPU223G-July 2007 —-Revised August 2010

Copyright © 2007-2010, Texas Instruments Incorporated



& TEXAS Public Version

INSTRUMENTS

www.ti.com
12-50. Camera ISP INt@gration ... u st iate it r s e s e s e e e st 1361
7 R O [ o) I = 1362
12-52. INtErrUPt GENEIAtION TIEE . uuuueeiiuueesssaeeessaanre s saaaste s tsaasestaaaase st aaaannsssaannnsssaannnnsssannsnnsss 1366
12-53. Camera ISP BlOCK Diagram ... ue s suseiteisessstssss e sasts s sss s sssssantssaessanrssiassanssinnes 1373
12-54. Camera ISP/Data Path/RAW RGB IMAJES +.uuutiuuteiintiristirstisssiasesassssissssassisisssasssannsrasssns 1375
12-55. Camera ISP/Data Path/YUV4:2:2 IMAGES . .uveiiiuuteriiiutesisiinnesisaisessssinnsssssannnssssaannnsssannsnens 1376
12-56. Camera ISP/Data Path/IJPEG IMaAGES .. .uuteiutirntsinsiitsiaeesists s sasssasesasrssinssanssianes 1376
12-57. CSI1 Receiver BIOCK DIagram ... .uuuiseiiseiisssssts st sassssasssssssass s sassssaarssassianns 1377
12-58. Synchronization State-MacChine.........eviiiieiiii i s 1379
12-59. CSI1 Frame Structure: Non-JPEG Data FOIMAL ....uvviiisreeiiiinsiiirsiinnssissre s sssansnens 1380
12-60. Frame Structure: JPEG8 Data FOrMAL .....uuieiiiiiiiiiiiiiiieiiiii i s snasn s raaaanenas 1380
G I O B I - 1= 1 (1[0 (1 1381
12-62. CSI2 Receiver BIOCK DIagram ...t ssas s s s s ss s ssa s sas e sas e saas s sannssansannes 1383
12-63. SHORT_PACKET Field FOMMAL .. uueisitieeiaeitiie i isesesasaas s sassassasaassansaassassaassaesnnsnnss 1385
12-64. Virtual Channel t0 CONTEXE «uuuuuvissiiistiriseiiisiise it e e ras s rasesaaneraseasnns 1386
12-65. Pixel Data Destination Setting in Progressive and Interlaced Mode........ocvvvieiiiiiiiiiiiiiiii s 1388
12-66. COMPIEX /O OVEIVIEW 1 1uutetsetsstssasesaasesassesa s s e s s e s s s s s st e e s s s s s s s saa s e ta e e san e e saan e saneaanns 1388
12-67. ComMPIEX /O POWET FSIM .. uuutiiiiiiateeisittessaiste s ssaste s ssaase s tsaasae e s ssaan s s s ssannssssannnressannnnnsss 1389
12-68. RXM0de and STOPSTALE FSM .uuuuuiiisiiiieiieiite it sa s ra s e s s s ssn e s sann s rannanans 1389
12-69. TiMING-CONrol MOGUIE. ... .. et e s e et s e e s s e e s saan e e s s ann e s ssnnnnessaanneensn 1390
12-70. CONtrol-SigNal GENEIALION ... v e ee it aee st ess e s s aas e s ss s e s tsaaae st aaan e s s ssannsssaannnsssannnnesss 1391
12-71. Use of cam_global_reset With Global Reset Release Camera Modules .........ccvvivviiiiiriiinirinieeinns 1393
Dy R O 1 B TG =1 o o3 gl I - Vo | - o S 1396
12-73. Optical Clamp RePreSENTALION ... uee et etesraiae s tsaie s tsaiarssssan s s ssaanrrsssannrrsssaannnenss 1399
12-74. Data Formatter Conversion Area SEIECHON .. ...uive e ittt raeerans 1401
12-75. CCDC/Culling: Example for Decimation Pattern ......ueevissirisrirseiiserasnisraseisissraserineraeanans 1404
12-76. A-LAW TaDI ettt s 1405
12-77. CCDCl/Line-Output Control: Sample Formats of Input and Output IMageS.....ccvvvveriiieriiiiriiiineinaes 1407
12-78. Preview ENgine BIOCK DIagram ... ...eeeeieieeiiiatsessaannessaasnnesssannnsssaaanneessaannressaannsesssannnnsss 1410
12-79. Horizontal Distances for Different Patterns ......vvieeiiiiiiiiiiiiiiiiiiiiiiii i aeanaes 1411
O T =TT =T gl o 0o ] 1417
12-81. Resizer in Memory-INPUL MO ... ... et r e s r e s s s n e s s e e e s saannn e s saannneess 1418
12-82. Typical SampPle-Rate CONVEIET 1.uuuueeeiiitteiriite s irastes s taaiae st ssinr s ssaan s s s ssannsrsssaannnesss 1419
2 1 T =TT = g e U o1 1o T 1419
12-84. Resizer ApproxXimation SCHEME ...uuiuuiiiieeiii i aaes 1419
12-85. Cutoff Frequency for LOW-Pass Filler.....c..ueeiiiieiiiii i i r s e s snnaeenas 1419
12-86. Alignment of Input Pixels to Tap CoeffiCieNtS....vuuriiiiiiiiiii i i 1421
12-87. Pseudo-Code Description of the Resizer Algorithm in the 4-Tap/8-Phase Mode.........ccvvvvvviniininninnes 1422
12-88. Pseudo-Code Description of the Resizer Algorithm in the 7-Tap/4-Phase Mode.......cccvvviiiiiiiiiinnnnnn. 1423
12-89. HiStOQIaM PrOCESS 1. uutiuuteiutessts st esss et saaeetaae s saa et r s s s s s st s e s s s sa et raa e aan s tan s e sannerannannns 1429
e 1O T O o (o gl =Y (=] I 1T [ 1430
B A =T o o T T 11/ 1431
12-92. Central-Resource SBL BIOCK Diagrami. .. ..eueessruesiiuesiisssssnssissiasssasssanssransssassssisssansssannssans 1432
12-93. Single Slice Buffer (Wrt€ MOOE) ..uuuuuiiiteiiiri i s aaaes 1436
12-94. Single Slice Buffer Example (Writ€ MOOE) ...vuiuueieiiiiiieiiiiies s sssinss s ssannnrsssannseenss 1437
12-95. Circular Buffer Control Feedback LOOP EXAMPIE ..vviueiiiiiiiiiiiiiiie s rias s e s raneaaes 1439
12-96. Extended Slice BUffer EXamPIe. .. ...t e r e e s s e s s r e s e aanne e 1440
12-97. CSI1_CTRL .VP_CLK_POL SEiNGS +uttuuttunerueiutinntrutiserarrsiassissassssrssssssissasrasssan 1450
12-98. SOF and EOF RegION SEtNGS «uututuuteruneiruntsruseiauns st iass s ransssasstaisssanrsrarnesins 1451

SWPU223G-July 2007 —-Revised August 2010 List of Figures 63

Copyright © 2007-2010, Texas Instruments Incorporated



Public Version & TEXAS
INSTRUMENTS
www.ti.com
12-99. Pixel Data REGION SeHINGS .. uu sttt sia s tar e ra s s s s aaaa e sasssannssannanans 1452
12-100. Pixel Data DeStination SEINGS . uvuvuseiuseiiuneriateiiseiriseisss i ranre e saarerarsianns 1454
12-101. CSI2 Receiver Global Reset FIOW Chart.....occviiiiiiiiiiiiiiiiiiiiiiiiiiiiis s 1455
12-102. cam_strobe Signal-Generation for Red-Eye RemOVal ......vvviiiiiiiiiiiiiiii i 1461
12-103. Dependencies Among Framing Settings in Data FIOW .......cveviiiiiiiiiiiii s 1465
12-104. CCDC_VDO_IRQ/CCDC_VD1_IRQ Interrupt Behavior When VDPOL = 0 ....ceviuiiiiinnininnerininneaen 1467
12-105. CCDC_VDO_IRQ/CCDC_VD1_IRQ Interrupt Behavior When VDPOL = 1 ...cvviiuiiiiininieniineinneenans 1467
12-106. CCDC_VD2_IRQ INterrupt BENAVIOF ...ttt a s e s s ne e s rs s e s rannne s sannneeas 1467
12-107. HS/VS SyNC PulSE OULPUL TIMINGS . e eetinunetneisintnsssiisnnssssissssssisnsssssanssessaassessaanssssssasnnns 1470
12-108. Mosaic Filter - CCDC_COLPTN Bit Field Settings «..uevveeiieiiiieiiiiiinisiseiniesissinrssnnsianes 1471
12-109. Data Packing - PiXel Ordering . ...uueeeeiieeiiiae et s ra s e s as e s ssaan e e s saannn e s saannnessaannneess 1476
12-110. Clipping Window Before OUtPUL 10 MEIMOIY «..uuuuesesiistssisiisesisiissessssinnnssssasnnssssannnssssannnsesss 1477
12-111. Firmware Interactions for Memory-INput RESIZING «.vuueerieeirieriiteiiiriri s raneanaes 1484
12-112. Video-Port Interface Bandwidth BalanCing ......c.eeeeiiiiiiiiiiii i r e s rrnnr e e saanneeas 1495
12-113. Memory Read Bandwidth BalanCing. ... ...eeeiiiieiesiiiiiesisiiesssiessssiinsssssassnssssannsssssaannsenss 1496
13-1. Graphics Accelerator Highlight ......o.eeieiiii e e aes 1734
13-2.  SGX SUDSYSIEM INTEGIAtION . .t uustsruseireeiass st aa s a s s ras e ran e e saan e rareaanns 1737
R T ST € G =1 (o o] = o = o 1739
14-1. IVA2.2 Subsystem Highlight ......eeiiiiiiii i e s r e anaes 1742
14-2. IVA2.2 SUDSYSIEM INTEGIAtiON «..uu et et i it e e e et s ae e s s s e e s saan e e s ssann e s s sannnessaannnenss 1744
14-3. IVA2.2 SUDSYSIEM RESELS . uuutiiiieteiiiitteerrites s st ssaaes s ssaaan s s ssaaasressaannressaannnnsss 1746
I Y o 1= Do -1 o 1748
14-5. IVA2.2 EDMA REQUESES +uutiusistiuterntratiasiaesssaassssasssassssaas s saas st tass e sassanttansasssinsnnssnns 1749
14-6. IVA2.2 INtErrupt ManagemMIENT . uuuueeeeeeeeeeeesssssssssssssaasssasssssssssnrseeesssstsstrrasaasssssssssssssnnnnnnnnns 1751
14-7. IVA2.2 Subsystem BIOCK DIgIam v....euueeiueesstsisessssissssssssassssassssissssnsssannssansssanrsransinnns 1754
14-8. DSP Megamodule BIOCK Dialgram. ... e uussisussiisseiiseerissisissssss s sassssisrssassssansrasssannsransasns 1755
14-9. DSP Megamodule INTC BIOCK DIiaQram .....eeeisiuueseiimissssissinessssinnssssssnnsessaansnesiaansnesisainens 1759
14-10. Interrupt Selector BIOCK Diagram ... .. e e sueesate s sasss s srasssss e sasssanesansssanrssansaanes 1761
14-11. IVA2.2 EDMA OVEIVIEW ..uutiusistiussnssnsnasssaesssaassassss s ssssastassaas st tasssassassanssassanssinsnsssnes 1764
I I o O O = [ Tox QI T T | = oo 1765
14-13. DMA/QDMA Channel Mapping and PARAM ENtrY.....ueiveeiiieiiiteiisriisisesnssssisssansssinsssnnsannes 1767
I I e O =1 (o o3 Q- o | =1 1770
I T I = 1 151 1= G =T 0] o 1= i 1771
14-16. IVA2.2 MMU BIOCK DIGQIaAIM . uuuutiistinssisstirss s sassssassssssasssass s sns s rassssan e sasesannssansanans 1775
14-17. IVA2.2 MMU Translation Table HIErarChy .. .....o oo r st r e s s s nnnr e s saanneeeas 1776
14-18. Sequencer BIOCK Diagram. ... .. e i eessssatnessassssssarsasssssaaessssaasrsssaansrsssaasssssssansnesssssnnnns 1777
14-19. Sequencer MemOry MaPPING . .uueeruueerueeirueeeaee ettt tare et sasrsrasstaanstassssanneranssnns 1780
14-20. iLF/IME EXecution State-MacChineg ... ..euvieeiisiiiseiie s ae s s ss s raneanaes 1782
14-21. iLF/IME Instruction Sequence Format in L2 MemOIY ... .uuuieiiiiuseiiiiiieeisiinsssssinsnssssinnnssssaanssesss 1787
I 1 @ = 1= 1788
14-23. iLF Stack Parameter FOMMIAL . ...uusuiseisseiiseisseiaserasssssrs e iar s s saan e rasesanr e raneanans 1793
14-24. iLF Pixel FOrmat in L2 MEMOIY «.uuuueeeeiiieteeisiatesssasssssssisssssssaaes s ssannssssaannnsssannnnesssnnnnnsss 1799
14-25. iLF Internal PiXel FOMMAL ...uuueieiiite it s e st s s s s e s s s sa s s s e e s s s s r s rnsaanes 1799
G T o o =T AN [T 0 o =T o 1800
14-27. IME OVEIVIEW 1 1uuutiiustinsseiassesissssstssseiassssassssassssasssssssssstaserassssisnsiaseieinereserisneiarnmsins 1801
14-28. IME PiXel FOIM@At IN L2, .ttt it er e e s s s s st s s e s s et s s e sa e st e e s e s sann s rneanaes 1815
14-29. SL2 Memory Interface BIOCK Diagram ... .ueisseirseiieeiissisinsriss s sae s rass s s raneanans 1818
14-30. IVA2.2 WUGEN DESCIIPON 1.utuutiusssserusisersessssasssssse s ssssas s sasssssassasssansasesnns 1820
14-31. WUGEN EVENt GENEIALION 1. uttisttistasteiasssaatssase s sssss s sss st s s s s s s st saa s san s sansssanneraneanans 1821
64 List of Figures SWPU223G-July 2007 —-Revised August 2010

Copyright © 2007-2010, Texas Instruments Incorporated



& TEXAS Public Version
INSTRUMENTS
www.ti.com
14-32. WUGEN EVENE MASKING « 1t e tutenatesuasesassssssssssassssssss s ssssstasssassssas s s sasssanssansssannssannssnns 1822
14-33. WUGEN EVENE MASK ClEAI 1 .uuiuutiiuseiiteiisssssts st ssasssss st e sass s aanssianes 1823
7 (ST O = [ Tox QI T T | - o o 1824
14-35. IVA2.2 Local Memories HIErarChy . ...t i e s e e anaes 1827
TG VW2 = To o) 1Y, oo (<T@ o] o1 T 1T =1 (o] o I 1830
14-37. IVA2 Boot Basic Programming MOGEl ......eeeeiiiiieiiiiie i s r s s s s s rannne e 1834
14-38. IME/ILF Typical Use FIOWChAIT .. ..uuieiiiiiiii it r s s s s e s s e anaes 1858
e Y 1 1 =T ¢ (0] 1 0 1860
14-40. Process of Identifying Source Event of an INTErrupt ..uu e eiiiii i e raane e 1866
14-41. L1P Memory ProteCtion REJISIEIS w.u.uueiuueiiuesriateiisterississtsassiaterassssiasssasssannssansssannsransannns 1867
14-42. L1D Memory ProteCtion REQISIEIS .. .uueiiuiteiiiteeiiaateetsaaae e saaanre s ssaanne e sraanneessaannressaannnesss 1868
14-43. L2 Memory ProteCtion REGISIEIS 1.uuuueiiiitieiiiitetiiittes s s sssisss et ssanrssssaanr s s ssannnrsssannnnenss 1869
O Y = o =T G § 1878
T Y e =T 100 1879
T Y Y o o 1880
15-1. Display Subsystem Highlight.......uuuueiiiiiii i e s e aaaes 2129
15-2. LCD Support Parallel Interface (RFBI MOUE) ..uuuutiiisiiiiieiisiiiiissisisiss s s sassssiasssssnanes 2134
15-3. External Generation of TE Signal Based on Logical OR Operation Between HSYNC and VSYNC
X0 11T o | ) 2135
15-4. LCD Support Parallel Interface (BYpass MOUE) ...uuvvuseiiieeiiieiiiseiiriisissse s sansssinsssassianes 2136
15-5. LCD Pixel Data Monochrome4 PasSiVe MatriX ..uuueevvseisissisiseiiiseiisnerissiiisriisneanneasiraeann: 2137
15-6. LCD Pixel Data MonoChrome8 PasSiVe MatriX «...ueevuueirssiseeiinssiiseeransirisrsrnssiaineransssinreransianes 2138
15-7. LCD Pixel Data ColOr PasSSIVE MaIIIX ... uuueeiissersrsrseisssiasesisssiassssississssassiannerassisrasians 2138
15-8. LCD Pixel Data Colorl2 ACHIVE MaIiX .uuvuseisusriisseiinnerissisisniiiseiiiseiasesiansasesinaiseinnaesnns 2139
15-9. LCD Pixel Data ColOrl6 ACHVE MALIiX .uuuuueiuseirussiinnesissisisnsrssiaisssasesinrsrasssaasssansssanreraeasns 2140
15-10. LCD Pixel Data ColOrl8 ACHVE MAIiX .uuuuseisussiiuseiinnesissisisssrssiaiseiasssisssrasessissraisssanneranarns 2140
15-11. LCD Pixel Data Color24 ACHIVE MaIiX .uuvuseisisrisuseiinerissinistiiiseiiiseiaisesinsasesiaieianeassnns 2141
15-12. RFBI Data Stall Signal Diagraim .. .u e eeeisseessss s s sasesassssanssrasesaasssansssannsraessnns 2141
15-13. RFBI Data Stall Signal Diagram With HandCheck ........ooeviiiiiiiiiiii i 2142
15-14. ComMMANd Data WIS 4o uuseiissssisnsnistisiseiast it rassisissssseiasesass s tsrasesaanerassesaanerasessnns 2142
15-15. Display Data REAMA . .ueiuueeiiueiiisiiistirteisst e saaee s st s st s e s e s s s s s s e sran e r s 2143
15-16. Read to Write and Wt 10 REAM . ... uueiiteiiiiii i s ra e aaaes 2144
15-17. Active Matrix Timing Diagram of Configuration 1 (Start of Frame) .....ccceviiiiiiiiiiiiiiiiiiiie i ciaeens 2145
15-18. Active Matrix Timing Diagram of Configuration 1 (Between LINeS) ...vcvvviiiiiieiiiiieiiieiinininneaaes 2145
15-19. Active Matrix Timing Diagram of Configuration 1 (Between Frames) ........ocvieiiiiiiiiiiiiiiiniianeesss 2145
15-20. Active Matrix Timing Diagram of Configuration 1 (End of Frame) .......cccvviiiiiiiiiiiiiiiiiiiinaeeens 2145
15-21. Active Matrix Timing Diagram of Configuration 2 (Start of Frame) .......ccovviiiiiiiiiiiiiii s 2146
15-22. Active Matrix Timing Diagram of Configuration 2 (Between LINeS) .....ccueiiiiiiiiiiiii i riieeeeas 2146
15-23. Active Matrix Timing Diagram of Configuration 2 (Between Frames) ........ociviiiiiiiiiiiiiniiineininnen. 2146
15-24. Active Matrix Timing Diagram of Configuration 2 (End of Frame) ......ccevviiiiiiiiiiiiiiiiiiiii i 2146
15-25. Active Matrix Timing Diagram of Configuration 3 (Start of Frame) .......c.ccoiiiiiiiiiiiiiiiiii e 2147
15-26. Active Matrix Timing Diagram of Configuration 3 (Between LiNeS) ....cvvueeiiiiiiiiiiiiiiiiiieininaeens 2147
15-27. Active Matrix Timing Diagram of Configuration 3 (Between Frames) ......ocvvvieiiiiieiiieiiiininnneinnes 2147
15-28. Active Matrix Timing Diagram of Configuration 3 (End of Frame) .......ccceviiiiiiiiiiiiiiiii e neaeeea 2147
15-29. Passive Matrix Timing Diagram (Start of Frame) ....covvieiiiiiiii i rnaaee e 2148
15-30. Passive Matrix Timing Diagram (BetWEEN LINES) ..uuvuueirieriieiiiteiiterintisintsrnssiannssansssinsssnseinnes 2148
15-31. Passive Matrix Timing Diagram (BetWeen Frames) ....uuuieiiiiiieiiiiiie e iriiine e ssaaanresssaanneessaannaeess 2148
15-32. Passive Matrix Timing Diagram (ENd Of Frame) ......ciiiiieiiiiiiiiii i snnsss s ssnnnnenas 2148
LT 1 T Y/ o1 (o= ST I ] I o] ] =T o 17 o 2149
SWPU223G-July 2007 —-Revised August 2010 List of Figures 65

Copyright © 2007-2010, Texas Instruments Incorporated



Public Version & TEXAS
INSTRUMENTS
www.ti.com
LT Y7o o= I I 1] 0] ] =T o 17 o 2151
15-35. DSI Video Mode Without Burst (NO-LiN€ BUFfEr) ...uuiieiiiiiiiiiiii i aas 2156
15-36. DSI Video Mode Without Burst (One-Line BUTfer) ...uuivieieiiiiiiiiii i s rnanee e 2157
15-37. DSI Video Mode With Burst (TWO-LiNe BUFfErs).....uvveeiviiiiiiiiii i i 2158
15-38. Stall Timing With Pixel 0n RiSING EAQE ... .uuiiueiiiiiiiiriiiii e raseaaaes 2159
15-39. Stall Timing With Pixel on Falling EAQe .....ueeiiiiieiiiii i ss i s ssann s s s sannneenas 2159
15-40. Data Flow in Command Mode Using the Video POrt .....ccviiiieiiiiiiiniri i e 2160
15-41. TWO Data Lane ConfigUIatiON ...t isaate et raate e s ssaae e s ssaaan e s ss s n e s s saann s e s saannressaannnnnss 2162
15-42. One Data Lane ConfigUIatiON ... uesesiseteeisistsessaisssssssises s ssaanssssaaasssssaansresssansnssssannnnss 2162
15-43. Two Packets Using Two-Data Lane Configuration (EXample) ....oevvieiiiiiiiiiiiiiiirininnneines 2162
15-44. Protocol Layer With Short and LONG PacKetS......uuuiiseiiiiiiiiiiiie i s sraseanaes 2163
15-45. Short PacKet StrUCTUIE ... uue ittt ra e n s r e aaans 2163
15-46. LONG PACKET SITUCTUIE .+ . usesessstsssesstesaessaes st s s s s s s e s a e st s s s e s s s s s s e san e san e s s n e raneanans 2164
15-47. Data [dentifier SIIUCIUIE . .uuiueiiiiiis i st r s sr e e s r e anans 2165
15-48. Virtual Channel Controller ... e i s anaas 2165
15-49. DSI Video Mode: Nonburst Transfer With VE and HE ......coiieiiiiiiiiiiiiiiiri s nne e 2168
15-50. DSI Video Mode: Nonburst Transfer Without VE and HE........cviiiiiiiiiiiiiiiiini i 2169
15-51. DSI Video Mode: Burst Transfer Without VE and HE ........c.oiiiiiiiiiiiiiiiiiiii e 2170
15-52. DSI General Frame SITUCIUM ... uussiuseieeiusssatssasesssssss s saasstaas et s sia s ssasesaanssanessannssanssanns 2171
15-53. DSI General Frame Structure Using BUrst MOOE ....v.vviiieiiiieiiiiiiinisi s eraenaes 2172
15-54. DSi General Frame Structure Using Burst Mode and Interleaving .....ooevvviiiiiiiniiireiiiieinnneeas 2173
15-55. 24 Bits per Pixel RGB Color Format, Long Packet .......ivuiiiiiiiiiiiiiiiiii i s nineenaes 2175
15-56. 18 Bits per Pixel (Loosely Packed) RGB Color Format, Long Packet..........cociiiiiiiiiiiiiiiiiiiieeenns 2176
15-57. 18 Bits per Pixel (Packed) RGB Color Format, Long Packet.......c.cviiiiiiiiiiiiiiiiii i nninaeens 2177
15-58. 16 Bits per Pixel RGB Color Format, LoNg Packet ......oviuiiiiiiiiiiiiiiiii i e rneenaes 2178
15-59. 24 Bits Per Pixel With One Data Channel.......cvveiiiiiiiiiiii i s raaeanaes 2179
15-60. 24 Bits Per Pixel With Two Data Channels .......oiviiiiiiiiiiiiiiiiiiiiiii s 2179
15-61. 24 Bits Per Pixel With Three Data Channels .......uviiueiiiiiiiiiiiirir i e aaes 2179
15-62. TV Display Interface (S-VIdE0 MOUE) ... uuueiiiiiiiieii i ira e ra e s sa s e ssaanna e s saannressaannnenss 2180
15-63. TV Display Interface (COMPOSIte MOAE) ..uureeiiiiuieeiiiineiirii s raaare s ssaaresssanneess 2181
15-64. Display SUDSYSLEM INTEGIatiON ...uuuiuueerteiieeirte et r e s s sraa e ra e sann e rannanans 2184
15-65. Display SUDSYSIEM ClOCK TIEE v.uuuiiustirteiistiiteiasterassiss et sa s as e sas e raar e rareanans 2185
15-66. Display SUDSYSIEM DIMA Tr .. .uuuuuteiiitteinitte st s traate s taaisae st aaaanrsssaanrsssaannnrsssannnsesss 2194
R G A 1 11 =T (1 1 == 2195
15-68. DISPC and DSS INTEITUPLS TrE uuuueeiineeeiaaantessaanresssansessaaannssssaannrsssaaannessaannsesssannnensss 2196
15-69. Display Subsystem Full SChEMALIC ...uvuiieieiiiiie i s s s s ranneeas 2200
15-70. Display Controller ArChiteCtUre OVEIVIEW .....ueeruussisesrssisessnssiasrsrastssisssrass s sasssanrsrareaans 2201
15-71. Palette/Gamma Correction ArChItECIUNE .. .uuiusii it aaaes 2205
15-72. YCbCr 4:2:2 to YCDCr 4:4:4 (0- or 180-Degree ROtatioN) ..uuvviueesiiiiniesiiiiisisiiinnssssinnsssssannnnenss 2208
15-73. YCDCr 4:2:2 to YCbCr 4:4:4 (90- or 270-Degree ROtAtiON) .. .vuueiveeiieeiineerirsrissininsrasssanneraneaaans 2208
15-74. Interpolation of the Missing Chrominance COMPONENT .......uiiiieeeiiiiiearaaarrerraanrressaannressaannneess 2208
15-75. YCbCr to RGB Registers (VIDFULLRANGE=0). . .uuuutiutiisertisinssissnssssinsssesnssssssssnnssrsansns 2209
15-76. YCDCr to RGB Registers (VIDFULLRANGESL)....uuiiuiiiiiiiiiiieiiierissnisssssnsssasssnnn s snnsanaes 2209
15-77. Color Space Conversion Macro-ArChItECIUIE ... ... .eee it ii it ra e e s ra e s saaanr e e ssanneesaaannaeess 2210
15-78. VidEO UPSAMPIING + 1 uuutteiinaeeiisiaeesssaeeessanee s ssaasse s ssassestsaaaeessaannsssaaannssssannnnsssannsnssss 2211
15-79. Resampling Macro-Architecture (3-Coefficient ProCesSiNg) «..ueevvueeiiuiiriuiiiiieiiiieiiierinnirnnneianes 2212
15-80. Overlay Manager in NOrmMal MOOE .....nueiiiiiiie et e e s r e s s r e e s s e e s rannre s saannnenss 2214
15-81. Display Attributes in NOrmMal MOGE ....viiuueiiiiiie i s s s s s s aaa s rrananenas 2215
15-82. Overlay Manager in AIPha MOOE ....uuiiiiiiiiii i e s ra e an e aaaes 2216
66 List of Figures SWPU223G-July 2007 —-Revised August 2010

Copyright © 2007-2010, Texas Instruments Incorporated



& TEXAS Public Version

INSTRUMENTS

www.ti.com
15-83. Display Attributes in AlPNa MOGE ... uueiieeiiiii i s reaaaes 2216
15-84. Alpha Blending Macro ArChItECIUIE ...t e r e et r e s s s s s s aaann e s saannae s sannaeess 2217
15-85. Video Source TransSparenCy EXAmPI ......uereiiiiiieiiiiiesiiiie st ssiar s sss s s ssannr s saannnenss 2219
15-86. Graphics Destination Transparency EXamPpPle .......oiiieeiiiiiiiiii i saneenaes 2220
15-87. Color Phase ROTAION MaIIIX . uuuuseruseerssisssssssesassssasssssssssssass s rassssassrassssannerareesins 2221
15-88. Color Phase Rotation Macro ArChItECIUMNE .. uvuusivisssiistiristisis i i s raseaaaes 2221
LS TR I 1 I o] (Yo N =1 T 1T 2224
15-90. DSI Transmitter/Receiver Data FIOW . ....cueiieiiiiiiiiiiini i aaes 2225
Lo O I o (o TN S T I 171 o T 2226
L 7 o 1T (o TN I 1T 01 2227
15-93. HS Command Mode INtEIEAVING ..t uuutiuteiiutiriterisersae s rar s raneaanes 2232
15-94. LP Command MOde INtEIIEAVING 1. .uueeeiieteiriiatesisistesisaissesssaisessssinnssssaannssssannsnessannsnesss 2234
15-95. COMPIEX /O POWET FSM Luiiiuiiieiiittiiteiaeste e s s s st e e s s s s s sr s st e e s n e e s n s sneaanes 2237
15-96. DSI PLL POWET FSM 1uiiuitiiiitiiisteistesasisssssse s sasssssss s s sas e sa s s st s sasessaa s sasssansenannasans 2238
15-97. DSI PLL HS CIOCK FSM ittt sttt ssssassasaas s s s st s s s e s s s s s s s a s sarsnsnnes 2240
15-98. FOrCeTXSIOPMOUE FSM ..ttt sttt r st s s e st s s s e s s s s s s s e sa e e ra e s s n e raneanans 2241
15-99. TUIMREQUESE FSOM .. i ittt s a s a s a e s s s e e nsaarannss 2242
15-100. High-Speed TX TIMEr FSM .ttt tss e ss s s s s s saans s e s saananessaannnenss 2243
15-101. LOW-PoOWer RX TimMEr FSM . uuiutiiniiniteiitiite s st s s tae s saas s s s s s s sa e e s s s sann s rannanaes 2244
15-102. 64-Bit ECC Generation 0N TX SiOe ... uuiuueiiuriiseiiterissinissssissiase s raeasns 2248
15-103. ChecKkSUM TranSMISSION «uuuueesisssristeriseissrissseiasserasstsistsrissiarserassesiarsrasetaineraisesiarerasnssins 2248
15-104. 16 Bit CRC Generation Using @ Shift REQISTEr....uuiiueiiieeiiiiiiiiir i i aaaes 2249
15-105. DSI PLL CONrOlEr OVEIVIEW 1 .uuutiuseiaseiissssstssss s sasss st st sssssaase s sassssaaraaarsianes 2250
15-106. DSI PLL ReferenCe Diagram wuuu.uueesssaesessnastesssaassssssassesssassssssssannsssssanssssssannnnsssssnnsess 2251
15-107. DSI Complex I/O ArChIECIUIE ... uuiit ettt s s s e s n s a e sann e rannanans 2253
15-108. RFBI ArChiteCtUIre OVEIVIEW 4uuuuusiisseiseiissssstessessss st sas s s sasesas e e e saarerareannns 2254
15-109. Video Encoder ArChiteCtUre OVEIVIEW. .. .uuiiusiiisseiistirissiiistiise i it siareraseasans 2257
L I I O R @ [ 1= o I @%=T o] 1T 1 o 0 011 o 2260
Lt I VLTS T T30 oo 2262
15-112. Dual 10-Bit Video DAC ArCHItECIUNE suuuuuseiissiiistsiisisisisi i i rar e erareaanes 2263
15-113. DC-Coupling TV Detect Waveforms for TV Connected and Disconnected .........ovveeveriininrerrinnneenns 2266
15-114. AC-Coupling TV Detect Waveforms for TV Connected and Disconnected .........coveevviiiiineiiinnnnenns 2266
15-115. GPIO Signal Waveform Proposal for TV Detection/Disconnection in DC-Coupling Mode .................. 2267
15-116. GPIO Signal Waveform Proposal for TV Detection/Disconnection in AC-Coupling Mode .................. 2267
15-117. DAC Test Mode in Composite VIO MOOE ......ueiiiiiiiiiiiiiiie e r s it e s e e sranre e s raannaeeas 2268
15-118. DAC Test Mode in Separate VIdEO MO ....uuiiueieiiiiiiieiiiiie s ssiinrsssaansressaaare s saanssenss 2269
15-119. SDI ArChItECUIE OVEIVIEW . ueistssseitesasessaessae s e s sr e e st s s s s s st s s s saa s e sa e e s n e s san e aaneaanes 2270
15-120. Overlay OptimIization: CASE L .....uueieiiiieieeiiiatee s raaee s saaare s aaaaanessaaanteessaannsessaannressaannnnsss 2276
15-121. Overlay OptimiZation: CASE 2 ..uuuuueresiiuntesirinteesraisssstssaseesssiisressaaantressaasressaasrestsasnsnss 2277
15-122. Overlay OptimizZation: CASE 3 ...ueuiuutiruneineeiruts it rasririst et asssaarsrass s e sannsraneasns 2277
15-123. Overlay OptimIiZation: CASE 4 ....uuueieiiieteeiaaantee s raaeae s saaaaeesaaaaanessaaanttesaaansressaannressaannnenss 2278
15-124. 90° DMA ROtAtiON EXAMPIE. . ettt s e s s s s e s s a i r e s aaannnenas 2284
15-125. ROtation/MirrOring SetiNGS v e uuuesruseiteiseesste e srse s st ssas s saasssanerasssaarssaneaanns 2287
15-126. 90° ROtation With MiIrTOIING .. eeeiiietee et e s s aee e s s e e s aa e e s ss s e s s saanna e s saannnessaannnenss 2288
15-127. Offset for VRFB ROTAION. .1 uutiistiiistiiisiiisinie i issisns s sasssaans s ssase s saanerassssans 2290
15-128. Offset for VRFB Rotation With MirTOriNg ..u.ueevseeiieisieisiiis i rissiar s ssiesranessinn e raaeaaaes 2292
15-129. Timing Values Description (Active MatriX DISPlaY) «..ouueieiiiiiiiiiiii i rr i ranne e 2294
15-130. PCDmin Formulas (V Down-Sampling ONlY) ... .ueeesiiiiieiiiiiieessiisssssnnsssssssnsssssannsss s ssannsenas 2296
15-131. Color Phase ROTAtION MAIIX .. uuussruseineieesssssiseesass s sssssas e sass s s s ssas s saanssansssannssansannns 2298

SWPU223G—-July 2007 —Revised August 2010 List of Figures 67

Copyright © 2007-2010, Texas Instruments Incorporated



Public Version & TEXAS
INSTRUMENTS
www.ti.com
15-132. Color Phase Rotation Matrix (R Component ONIY) «..ueueeisesiitsiiesiisssinss s rasssinsssnneianes 2298
15-133. Color Phase Rotation Matrix (G ComMpPONeNnt ONIY) ......ueeesiiiiieeiiaiieesraiinreesaaanresssaannressaannnenss 2298
15-134. Color Phase Rotation Matrix (B COMPONENt ONIY) vuuuuuuieiiiiinnesisiinnssssiinnssssaansrsssansrsssaannsens 2298
15-135. Diagonal Matrix CONfIQUIALION .. ..uuuuseeseisserrte st s et e e s s sraa e ra e sann e rannanans 2299
15-136. Example - Diagonal Matrix CONfIQUIALION .....u...eeeeiiiieeeeiaiaee e aa e s s annr e s ssaanr e s sranne e s saannnenss 2299
15-137. Image With and Without CPR (Diagonal MatriX) ......useuusesissiusesisminnneissinnnssssinnsrssrannnesiaannness 2300
15-138. Example - Image With and Without CPR (Standard MatriX) ......eeeveeerisiirisririeeiiieiririeiaaes 2301
15-139. DSI PLL Programming BlOCKS ....uuvuueiriseiiiiii i s s s anaes 2315
15-140. DSI PLL Go Sequence (Manual MOOE) ....ueeiriueresiiintesisasnessssissessssinnssssannnssssannnnsssannssesss 2316
15-141. DSI PLL Go Sequence (AUtOMALIC MOUE) .. .uuuuutsiseiiteiree it er st is et siareraneaanes 2317
15-142. Gated MOOE SEOUENCE .. .. uueteiieteeasaantae s aaaasae s saasaa et saaaanessaanntesaaannsessaannrasssannnesssannnnsss 2318
15-143. DSI PLL Programiming SEOUENCE. .. uttuuuuetesssantnsssassnssssissessssasnssssaansssssaassnesissnnnesssmsnnnns 2320
15-144. High-Speed ClOCK TranSmMISSION . uuuuueuuuseiusssssssseessessssssss e sassssanssrasstannssasssannerarnesnns 2324
15-145. High-Speed Data TranSIMISSION . ... .eeeiaeeesaneessaaanresssaansessaaaneessaannsessaaansesssannssessaannsssss 2326
15-146. Turn-Around Request in TransSmit MO .....vuiiiuieiiiiieisiiie i rr e s raanare s srannenas 2327
15-147. Turn-Around Request in RECEIVE MOOE. .. ...uuiiieriii i s eaaaes 2328
15-148. HOW 10 USE R Bl .. uuiaiiitiiiiiiir ittt et e e s e e s e s e s e s e s s s e s e s n s n s e rnanennes 2336
15-149. RFBI Initial CONfIQUIALION . .uueesiseseiiaeteesssates s sasees s s s ss e s s ss s s s s saannn e s saannnesssannnnnss 2337
15-150. RFBI OULPUL ENADIE .. uueeiieiiiteitere it ee st e s st s s st e s s s s s e s s a e s n e s n e s e s rannanans 2338
BT RN T I ] B = 11 0T =T [ U= T 2344
15-152. SDI StOP SEOUENCE 1. sssssssssssssseeeeessssssssssssssssssssssssssnnnseeesssssssmmmssssssssssssssnnnnnnnnennns 2345
15-153. SDI Clock Source/Frequency Change Sequence Part A ....c.eviieiiiiriiiiniiiiiirasirsnneaaaes 2346
15-154. SDI Clock Source/Frequency Change Sequence Part B ....ov.eiviiiisiiriiinisiiiiiie i 2347
15-155. Vertical Filtering Macro Architecture (Thre@ TapS) «evvvueeesirsiusesisiineeisiinnssrsiinnrsssannrressaannnenss 2349
15-156. Vertical Filtering Macro ArchiteCture (FIVE TaPS) «vevuueerueirinrsrineinneeiassesinrsrasessnssransesanneranasns 2350
15-157. Horizontal Filtering Macro ArchiteCture (FIVE TaPS) «ouuueeeiiriieeiiaiine e ranineessaannre s raanaressaannneess 2351
15-158. Vertical Up-/Down-Sampling AlQOrthm .....eeeieei i s rrnane e 2352
15-159. Horizontal Up-/Down-Sampling Algorithm ......uee i 2353
15-160. QVGA LCD TIITlNGS +uuueuuttnnenesussnesasnnssaesssans s s san s tassasssastasssaesatsatinntanssinsnnssnes 2364
15-161. SDI PLL ArChITECIUIE t.uuteiiseiiisiiiitiiitii i s ra e s i n s reaaans 2365
L 7 /= 1 1 T 01 g - o 2366
15-163. FlowChart SDI 1-Data@ Pail v.ueuuusususeiseiissesssssisessssiasssass st rassesassssiarssansianns 2367
15-164. Flowchart SDI 2-Data PailrS . .uuuussuvistiriseisisiiiseiisnerissisisssiissianseiasssinsasesiaiaanans 2368
15-165. FIOWChArt SDI 3-Data@ PairS ... uuuseiustirseinstiaase it sassssisssrssiasssasssanrsrass s raisssanneraessnns 2369
L G ST LY €7 N I o] - 2370
15-167. Hardware Connections for FlatLink3G APPlICALION ....uuueseiiiieeiiiiie i s s saananenas 2372
15-168. SN65LVDS302 Receiver Modes and TranSitioNS. ... ueesiseesisssiiseesissisinrsrnss e sasssinrssnnsianes 2375
15-169. OVEIVIEW 11 useiuatisssesanessessa s s saas s s e s s e s e s sa e s s s e s s e e s e st e s s e e s s e e s a e et e e s a e s s a e e s n e annns 2377
L I O R 010§ 1= o 2377
15-171. Display SubSYStem Data FIOW. .. .uuiuueieeiitiite i s s s sa e ra e sanr e anaes 2378
15-172. Display Controller Data FIOW ........eeeeiieeiiiie et r st a s e e s s s s e s saanr e s saanne s saanneess 2379
15-173. Display Panel Configuration for the Camcorder USE Case ... .c.uvviviinurriiiinnriiiiinrrsssinnnsesiannnnenss 2379
15-174. Display Subsystem Configuration for Camcorder USE CaSe .......uvvvureriniiriniiinisiiieerisirinnerineinnes 2380
15-175. Display SubSYStem INItialiZation .. ....cuueeeiiii it ra e e s s e s s ssaanr e s ssannee s aanneeess 2381
15-176. Software Reset FIOWCHAIT. .. .uviiiiiiiiiiiiiiii i i e 2382
15-177. Display Panel Configuration FIOWCHAI. ......c.ueietiiiiiiiiiii s s rae s 2387
15-178. QVGA LCD PaANel TimINgS .. euuuetuetnseuninsersesssnsssssssaesssaassesasssssassasssansanssnninsssiesnnimns 2388
15-179. DSI Clock Tree in Vide0 MOUE ..uuiiusiiiiiiiiiiiiieiissisisis it i s st s s ssaseaanns 2390
15-180. OVEIVIEW 1 uueinuettanssasessessas s saas s e e s s s sa e s saa s s s e s s e s s s e s s s e s s a et e e e s e et e e s a e e s n e e s n e annns 2394
68 List of Figures SWPU223G-July 2007 —-Revised August 2010

Copyright © 2007-2010, Texas Instruments Incorporated



& TEXAS Public Version

INSTRUMENTS

www.ti.com
L I B I =T 1= 2401
I R I 0 01T £ 2566
I €1 T 1T £ @ =T 1= 2567
16-3. GP Timers External System INtErface .....ouuvvieiiiieiiiiiiir i anaes 2569
GRS € i T 4 1= 11 1=To = 11T o 2570
16-5. Wake-Up ReqUESE GENEIALION ..t uutetisiteessaiatesssaste s ssaase s tsaaase s s ssanessssaannssssannnrsssannsnnsss 2574
16-6. Block Diagram of GPTIMERS through GPTIMERY and GPTIMERILL......c.vviieiiiiieiiiieiieininnennneines 2577
16-7. Block Diagram of GPTIMER1, GPTIMER2, and GPTIMERZLO ......cuviuiiiiiiiiiiieiininasnnesnesnnesennass 2578
16-8. GPTi.TCRR TiMING VAIUE 1.t uuuistiutinsiitise et sssasssas s saasss s sae s aa e e rrsanannes 2579
16-9. Block Diagram of the 1-ms Tick MOGUIE. ......ueiieii i e aaes 2580
16-10. Capture Wave Example for GPTi. TCLR[13] CAPT_MODE = 0 ..uuiiiiiiiieiiiiinreeanianressaannnesssaannaeess 2582
16-11. Capture Wave Example for GPTi.TCLR[13] CAPT_MODE = 1...uciiiiiueieiiiinneinninnnrsisinnnssssannneenss 2582
16-12. Timing Diagram of PWM With GPTi.TCLR[7] SCPWM Bit = 0...vuuteiiuiiiiniinnriiiieiineerannssinnesnneianes 2584
16-13. Timing Diagram of PWM With GPTi.TCLR[7] SCPWM Bit = L....cuiiiutiriniininriiseiinneransininnsraneiaes 2584
G 1Y 0 IS = o Tod Q9= o | = o 2611
LT T 1Y 0 101 1= = o o 2612
16-16. 32-Bit WDT Functional BIOCK DIiagram ... ....eeeiieieeiiiiiaeiaaieeesssaaaee s ssannsesssaannsessaannressaannnnsss 2615
16-17. WDT General FUNCHONAl VIBW ..uuiiisiiiiieiiiiiieii s s s s ssine s saanesasesnnns 2616
16-18. 32-kHz Sync Timer BIOCK DIAGIam ...euuueiuseisssieerassisisssssssasssassssanssrassssnnssasssansssansssans 2628
It T N I 1T T[] 2634
17-2. UART MOdE BUS SYSIEM OVEIVIEW .. uteiinnatseisiansssssaisssssssssssssssasnssssaanssessaasnesisassnestsasnnns 2637
e T 147 NSV 1= 4 T O AV =] 2637
17-4. CIR SYSEM OVEIVIEW .ruueeesianesssaaneessaaaneessaanssassaaansessaaannesssaannnssssannnesssannneesssnnnnnsss 2638
17-5. UART Frame Data FOrmat .....cuiiiiiiiiiiiiiiiiiiiiiii i i s sssias s saans s sananssnss 2639
G 14 7S] | =T 0 S o 0 1o 2640
I R 14 7S] 1 o = ot Yo [T o 1Y T=Tod o g oo 2641
17-8. IrDA SIR Decoding MECNANISIT 1. .uuueeeiitteiiiiatesisastesssase s ssaiae s s ssaanrssssaannrsssannsnessannnsesss 2642
I TR ] | 8 1= o 1. L1 oo [ 2643
17-10. MIR Transmit FrameE FOIMMat. ...u.ueuruseirseisssesisserissesasssssssass e rassssasssrasssaansrassssanrsraseasnns 2643
17-11. MIR Baud Rate Adjustment MeChaNiSM ......eeiiiiieiiiiii i r s aanaeeas 2644
1 | 2644
17-13. CIR PUISE MOUUIBTION 41ttt et seesate st e e e s s s s e ra s e s e s s s s s s e asn e ra e e s n e raneanans 2646
17-14. CIR Modulation DULY CYCIE ..uuuiiiiiiiiieiniie e s s s e st s s e s s s s s s s s s ss e n e s sannnenss 2647
I T Ot 21 A = oo o 1T 2648
I ST | (O =71 = Tt 1o 2648
17-17. RC-5 Standard Packet FOMAL ....uuvisiiiiuiiiisiiiiiiiii i s nss i raseanans 2649
17-18. SIRC PaCKet FOMMIAL . .vuuteiitiiisteit ettt e s e r e s r e s e e s a s e s r s s e s s n e s s e s n s rannanans 2649
17-19. SIRC Bit TransSmiSSION EXAMPIE . uuuiuueeiiseiiieiiteiie i s sr s sar e rannanans 2649
17-20. UART FUNCHONAI INTEOIALION .. uttiieteeisteetsastse s ssisse s s e s s s s s s s s s s e s saansn e s s s ananesssannness 2650
17-21. UART/IrDA/CIR BIOCK DIiagram ... us s susseussiussssssssessssssssssnsssansssassssansssnssssnnssansssinnernnnmsins 2654
17-22. FIFO Management REQISIEIS ...t eiiiiteeiaaanteessaaatee s saase et saanne s saann e e ssaannaessaannnessaannnesss 2655
17-23. Receive FIFO Interrupt ReqUESt GENEIatiON ..uvuuuesesirisessisiisesissinessssinrrsssaanrressansssssaannnens 2657
17-24. Transmit FIFO Interrupt ReqUESt GENETatiON . ...u.uuttiiseiresiaesiite e ratssiarrasssanre e sanrsraneaaaes 2657
17-25. Receive FIFO DMA Request Generation (32 CharaCters) .....uoeeeeeeirsiererriiresiaaanresiaaannessaaanneess 2659
17-26. Transmit FIFO DMA Request Generation (56 SPACES) t.uuueeiiriueriiriinnreiriinnresraannresisainesisainnes 2659
17-27. Transmit FIFO DMA Request Generation (8 SPACES) .. uuuuriruurirseiarerinnrrinrsriseiainsraisssinnsraeisns 2660
17-28. Transmit FIFO DMA Request Generation (1 SPACE) «.uuuereriraureriaainneesrainresaaaanressaaansressaannessss 2661
17-29. TranSMISSION PrOCESS tuuteiistiiistiistiiiteiissesists sttt saaseraserassssiansraseianns 2661
17-30. RECEPUON PrOCESS 1 1uutiuteiueeisteiatesae st e s s s s s s s ta s s sa e s st s a e ssa e sa s e sann e rannanans 2662

SWPU223G-July 2007 —-Revised August 2010 List of Figures 69

Copyright © 2007-2010, Texas Instruments Incorporated



Public Version & TEXAS
INSTRUMENTS
www.ti.com
N I 2 7= T8 o 2 = 11N =T 1= = U4 o 2668
Y 2 - T8 o [ = 1 (N C =T 1= = 1o 2674
17-33. CIR MOde BIOCK COMPONENTS 4.uiuuuutesisateesssantesssaassesssassessssassnssssannssssaannssssannnnsssssnnnesss 2679
< S T o [ O @0 o o 1T 2732
18-2. Multimaster HS I’C Controllers and Typical Connections to IPC DEVICES ...vuvuerernrneneiererneeenernnnenes 2734
18-3. Multimaster HS I1°C Controller Interface Signals in IPFC MOOE .. .vueiveiriieiieieii i eeaeaaeeaenes 2734
I L O DT - B I - 1= (] P 2735
18-5. Bit TranSfer 0N the 12C BUS tuuutseiutsseitinernetatsane st saneseeatsane e aaseanrraseaseaanraseanesaneaneennsnnes 2735
18-6. S and P Condition EVENLS .. uuueiiiiieeiiiiieirii e srsie s s s ss e st sa s s saan e s s saann s s raanreenss 2736
18-7. I12C Data Transfer FOrmMats iN F/S MOOE ... uuuieeiiiiiii it et aa ettt a et a e e e e e aae e e e aeanes 2736
18-8. 1PC Data Transfers iN HS MOOE ... uuueiireitiite it tittee sttt e et e e e et ras e s e aaeaaneaeaanerneannaanes 2737
18-9. Arbitration Between Master TranSmMitterS. .. ... e e eueesssraiseessssiaessssiianrsrsaanrressaasressaasressaannnens 2738
18-10. Synchronization Of I°C ClOCK GENEIAtOIS. .. .uuuurueeteraeesanrerneanrarrneansarrneaneaeansanraraneanannanennsns 2738
18-11. Multimaster HS I°C Controllers and Typical Connections to0 SCCB DEVICES ......viurrerernererierneanrnenns 2739
18-12. Multimaster HS I1°C Controller Interface Signals in SCCB MOUE ....uvvueiriieieisiieieineieieiernerneanannnns 2740
18-13. 3-wire SCCB Transmission TimiNg Diagram......o.eeveeeirseirieeiiteiiririarass e rarssiarsransaanes 2741
18-14. SCCB TransmisSiOn Dat@ FOIMALS . ..uuuinuueteeiiiaiees i ssaaine s asaane s ssaanne e s saannsessaannressaannnnnss 2741
18-15. Typical Connection Between the HS I’C Controller and POWEr Chip(S) vvuevrveruerernerierssieriernsnesnenns 2743
18-16. HS I°C Controller 1I2C4 INterface SIgNAIS . uuerueueerererneererneaeranrneansaernsansaeansanraraneansanrnsansns 2743
18-17. I°C Data Transfer Format in F/S Mode for the 12C4 ModUIE.......c.vveeiiiiiiiii i eee i eeeaeaaes 2744
18-18. I°C Data Transfer Format in HS Mode for the 12C4 MOGUIE ... .vviieieiniit it i rieiee i eenaeaeenennaeas 2745
18-19. HS I2C CONtrOler INtEOIAtiON . .uvueeeeseeneeseeaeaeseraeaesansesnsaeranrnsansaneneansasansansasanennsnnensnnnns 2746
18-20. Wake-Up GENEIatioN FIOW. ... .eeeiieieeii e s e st e s s e e s s s e e s s s s e e s saannn e s sannnnessaannness 2749
18-21. Multimaster HS I12°C Controller BIOCK DIiagram .....es e esessseisessssesseessassesneassssensnnsnesssnnsnemnsnnnns 2754
18-22. Receive FIFO Interrupt REqUESt GENEIAtION ..uvuutsistirieeirstiitsiaerastssin s s e i raneaaaes 2756
18-23. Transmit FIFO Interrupt ReqUEST GENEIatiON ... ..ueteeiiiieteeiaiieeesa s e s aanr e e saaanre s ssannnesraannaenss 2756
18-24. Receive FIFO DMA ReqUESt GENEIALION . .uueetiruntsssrassesississessssinnsssssansssssaansressaansnesisasnness 2757
18-25. Transmit FIFO Request Generation (High Threshold)........ovviiiiiiiiiiiiiiiii e 2758
18-26. Transmit FIFO Request Generation (LOW Threshold) ........cvviieiiiiii i e aee e 2758
18-27. 12C ClIOCK GENEIALION 11ttt tsessaeeaesssaesseassetasaasassae s sesaesasssansasassaeensansnnanennsneenenssnnsnsnnnns 2760
18-28. 12C SEUP PIOCEAUIE . ueueuetneeenesaeeneesaeaasnsasansnsaesasesanrasassansneansanensansanansansanansnnsnnsnsnnnns 2766
18-29. I°C Master Transmitter Mode, Polling Method, in F/S and HS MOES ....c.vvvviieiiiiiiiiiiiiiiinenieennannen 2767
18-30. I°C Master Receiver Mode, Polling Method, in F/S and HS MOUES ....cvvviriiiiniieiiiniiniieiennnneinenanns 2768
18-31. I’C Master Transmitter Mode, Interrupt Method, in F/S and HS MOdES......ccvveiiiiiiiiiiiiieiieeieaaen 2769
18-32. I°C Master Receiver Mode, Interrupt Method, in F/S and HS MOAES......cviiiiieiiiiieiiiiieiinenieennannen 2770
18-33. I°C Master Transmitter Mode, DMA Method in F/S and HS MOGES ..uvvueeeiiiiierrerrinnrreriinsererssnnseens 2771
18-34. I°C Master Receiver Mode, DMA Method in F/S and HS MOES ....vvvieveiieiniierieienernesnenennennenenns 2772
18-35. I°C Slave Transmitter/Receiver Mode, POIING . ..uuieeiieii ittt ee et e e s ae s e enesaneaeeanannes 2773
18-36. I°C Slave Transmitter/Receiver Mode, INtEITUPT .. ..u e i rrs ittt ieeesiereassaeeeansaeeneansneeneassanrnennans 2774
18-37. SCCB SetUP PrOCEAUIE . .uuiiueiisteisterttias e sass s s st s s s s st s e e s s s e s ras e san e ra s e sann e rannanans 2776
18-38. SCCB Master Transmitter Mode, POIlING .. ....vuiieiiiii i r s r e s rranre e raanneeas 2777
18-39. SCCB Master Receiver Mode, POllING ... s r e s s rranne e 2778
18-40. SCCB Master Transmitter Mode, INtEITUPT . .. veu et eeie e ssaanee e seaanneessaannessaaanreessannnnessaannnenss 2779
18-41. SCCB Master Receiver Mode, INTeITUPT . ... .uee ittt s a e e s s anr e s sraann e s ssaannnessaannnenss 2780
R B O 1 =T T 2782
RSB R 01V o) T =T | 2783
18-44. Data TranSTer FOMMIAL ...ttt et st e e s s e e s aa e e s s st e e s saannaessaannressaannnenss 2783
18-45. Initial Configuration FIOWCRHAI ......ueeeiii i e s s r s s anneenas 2789
18-46. Data Writing into the TWL4030 Companion Chip Register by the [12C1 Module..........covviiiiiiiiinninnes 2790
70 List of Figures SWPU223G-July 2007 —-Revised August 2010

Copyright © 2007-2010, Texas Instruments Incorporated



& TEXAS Public Version

INSTRUMENTS

www.ti.com
18-47. Data Writing into the VS6650 Digital Camera Device Register by the 12C3 Module ..........covvvviieiinnes 2791
19-1. Multichannel Modules SPI1, SPI2, SPI3, and SPI4.....iiiiiiiiiiiiiiiiiiiieiisssisssntsresssssssssssssnnsrens 2817
19-2. Typical Application Using the MCSPI ... s e e 2819
19-3. MCcSPI Master Mode (FUIl-DUPIEX) +uuueinueeineirtsreisteissesasss s ssassaasssansesansssanrssansaanns 2820
19-4. McSPI Master Single Mode (ReCIVE-ONIY) 1.uuiiuiiiiniiiiiiiri i s aaaes 2820
19-5. MCSPI Slave Mode (FUIl DUPIEX) .t .. uuueetiatseiiiiaiseiiiise s ssaiss s sssanss e s saanssesssaasesssannnness 2821
19-6. McSPI Slave Single Mode (TranSmit ONIY) «..ueevuee i srrre e i raneaaans 2821
19-7. McSPI Interface Signals in Master MOGE. ... .uuiiieriiieiiiiri i raaes 2822
19-8. MCcSPI Interface Signals in SIaVe MOOE .....uiiiiiiieiiiiie i s s sraannaenas 2822
19-9. Phase and Polarity COmMDINALIONS ....uueieeiieeiie i e r s ar s ra e saar e rannanaes 2824
19-10. Full-Duplex Transfer Format With PHA = 0 ..t r e e v e s s s nn e s ssanna e s snnnneeas 2825
19-11. Extended SPI Transfer With a Start-Bit (SBE = 1) ...uviiiiiiiiiiiiiiiiiiiiinii i ssiase s ssnnneea 2826
IS T 7 Y o3 I 101 =T = (0] 2827
19-13. MCSPI BIOCK DiGgIam .. s usesssenstssussssssiassssasse s e sss s sas s sas e s st ssasesaansrassssanneraneasnns 2831
19-14. SPI Full-Duplex Transmission (EXamPIE) ...uueiiieieiiiiieiiiie s ss i sr s ssnnane s saanneenas 2833
19-15. Continuous Transfers With spim_csx Maintained Active (Single-Data-Pin Interface Mode) ................. 2835
19-16. Continuous Transfers With spim_csx Maintained Active (Dual-Data-Pin Interface Mode) ................... 2835
19-17. Chip-Select SPIEN TimiNg CONIOIS .uuuuiuuuetesiiintesiiiissssissies s sssainrressaarressaasresssannness 2836
19-18. Example of McSPI Slave With One Master and Multiple Slave Devices on Channel O...........ccvvvveinaes 2839
19-19. SPI Half-Duplex Transmission (Transmit-Only SIAVE) ......cueivieiiiiiiiiiiriiiiriii i aneaaaes 2841
19-20. SPI Half-Duplex Transmission (Receive-Only SIAaVE).....uueeiiiiiieiiiiiiriis s ssaiaresssainseeas 2842
19-21. Buffer Use in Transmit DIireCtion ONIY .....ueisueeiiseiiterissisisnssiss s s rass s s sansssansasans 2842
19-22. Buffer Use in Receive DIreCtioN ONIY ...ttt ra e e s a s e e s s i e s ssaann e s sraannn e s saannaenss 2843
19-23. Buffer Used For Both Transmit/Receive Dir€CtiONS ..vuueivissiiisiiiissiiieiiiisriiiiiaiianeraseanans 2843
19-24. Buffer AIMOSt FUIl LEVEI (AFL) . .uuutieeiiteiiterte et s s s s s s s s s e e s s snrsansaanes 2844
19-25. Buffer AIMOSt EMPLY LEVEI (AEL) .. uueieiieiiiiiiateetraiee s ssaaae e s ssaaane s ssaaan e s s saannse s saannnessaannnenss 2844
19-26. Module INitialiZation FIOW . ..uuueiiisiiiisiiiiiiri i s aaaes 2852
19-27. Common Transfer Sequence: Main PrOCESS ...uvuuuiiiueirieeiiieiis it airs s srarsaanes 2853
19-28. Transmit and Receive (Master and SIAVE) ....cuieiiiiiiiie i r e rr e sranra e s rannaenas 2855
19-29. Transmit-Only With Interrupts (Master and SIAVE) ....uviviueeeiiiiieiiiii i s sranaeeas 2856
19-30. Transmit-Only With DMA (Master and SIAVE) .....uueiiueirisriiieriiseiate i iainsasesanreransaaans 2857
19-31. Receive Only With Interrupt (Master NOIMAI) .....ueeeiiiii i r e e r e s s rannr e s rrannneeas 2858
19-32. Receive-Only With DMA (Master NOIMMAI) . ..uueiiiuieeiiiieeiiiiisrsiisssssitrsssaanssesssasresssannneess 2859
19-33. Receive-Only With Interrupt (Master TUMD0) ...ueveee i s s s raeanaes 2860
19-34. Receive-Only With DMA (MaSter TUIDO) ... ueeeeieteeiiiiieessaaeesasaiase s ssaann e s ssaansne s sannnnessaannnenss 2861
19-35. RECEIVE ONIY (SIAVE) .. utttiiunteiiiinteeisiatee s st sa et ss e s s s aan e s s s s s e s s aanan et saannnesssannnnss 2862
19-36. Two SPI Transfers With PHA = 0 (Flexibility of MCSPI)....uuiieiiiiiiiiiii e i aaes 2863
19-37. Common Transfer SEqUENCE/MaIN PrOCESS 1.uuiiuttiistirisirisise i i ras i rasaaans 2866
19-38. Transmit-Receive With WOrd COUNT v.uuvieeiisiiiiiiisrissii i i s e sianeraseanans 2868
19-39. Transmit-Receive WithOUt WOrd COUNT. .. .uuiueeiiteiitesiteisies s e ra s s asasnssasssann s raneanans 2869
19-40. TranSMIt-ONIY ..ttt r e e et e e s s e e et s aa e e s saan e e s s st e e s s aannn e s saannnessaannnenss 2870
19-41. Receive-Only With WOrd COUNE ... uueesiiiiteissiatesssaatssssaise s sssisaes s ssaass s ssaansrsssaannssssannnnenss 2871
19-42. Receive-Only WithOout WOrd COUNT.. ... ueeiieeite v ises s e s s ss s srs s sae e sans s sanr e raneannes 2872
S G T O 1T 2873
S 1Y 0] o] 0 0T | 2874
19-45. MCSPI DAta FIOW 4 uuueeitiieiste st r e st s e s e s s e st e e s et s a e s s s s sa e e s e s s n e rn e anans 2875
20-1. HDQ/1-Wire HighlIGNt ....eeieiiiine sttt s e st s e r e s s n s s s e s e s s s s e s n s e ananas 2902
20-2. HDQ/1-Wire Typical Application SYStem OVEIVIEW ....eeiiiiuerssirintesiiiinsssssaisesissiinnssssainnressannnns 2903
20-3. HDQ Break-Pulse Timing Diagrami. ... ... e s eruseisessassssnte st sansssasssansssisssannsiainssannsins 2904

SWPU223G—-July 2007 —Revised August 2010 List of Figures 71

Copyright © 2007-2010, Texas Instruments Incorporated



Public Version & TEXAS
INSTRUMENTS
www.ti.com
20-4. 1-Wire (SDQ) Reset TimMIiNg Diagram ... e seieueerssirssinseisne ittt sanrerasssanssnnsias 2904
20-5. HDQ/1-Wire Transmitted Bit TiMING «..ueuvuuserseiissiiseriterasissriss s s i sassesarsiaisssaneias 2905
20-6. HDQ/1-Wire COMMUNICALION SEQUENCE ... uuuuutstiaeeessanssessaanstesssasssesssaassnssssssnnssssssnnsessannnns 2905
P20 1T T YT 101 (=T'0 - 170 o 2906
20-8. HDQ/1-Wire BlOCK DIagraim v uuseusussisssssssssseesssssssssseiasssassesasssrassssisssassstanerarsssinnsrsnsins 2908
20-9. ProtoCOl RegiSters DeSCriPtiON. . uu i isseeiiiiaee st ssaiatressaaste s ssaasesssassessaaassessasannnssssannnes 2909
P20 TR = 01V oo 4= o 2918
20-11. HDQ/1-Wire Configuration in HDQ MOAE ......eiiiiiiiiiiiiiee s et r e e s s iae e s s aan s e sannnne e aaannns 2918
20-12. Software Reset FIOWCNAIT ...uvvueiiiiiiiii i e a e 2919
P22 S (/o 2 3] 1T |0 2928
21-2. SIDETONE COre ArChitECIUIE .uuuuserissiistisseiaee et sa e s s s aan e aannenas 2930
21-3. Mode Overview of MCBSPL MOQUIE .. .uuiiiuiiiiiiiiiiiiiiiiii i s saaenas 2933
21-4. Mode Overview Of MCBSPi MOAUIE ... .uuiieiiiiiiiee it s r s e aane e 2933
P LT B 1= = 3 - = Y o o] %= o o 2934
P2 T A 0 To [ o TN = L= A o] o] o= 11T ] o 1 2934
P2 A V01Tt B = = B A o] o] L o7= o] o 2935
21-8. MCcBSP Reception/Transmission SigNal ACHVItY.....uevvsseriuseriseiiiiiirii i, 2936
21-9.  Serial Data FOIMALS .. uueiiustiisseiisserisstniatrs e siar e e st e e s saa s raa s e tasesanneras 2937
21-10. TDM Data Format; Word Width: 32 Bits; Data Length: 24 BitS ....cccvvviiiiieiiiiiirinierrnnnnneesannnes 2937
21-11. 12S Data Format; Word Width: 32 Bits; Data Length: 24 BitS .....coueiiiiiiiiiii i e reaes 2938
21-12. Left Justified Data Format; Word Width: 32 Bits; Data Length: 24 BitS ......ccvviiiiiiiiiiiiiiiiieinnnnes 2938
21-13. Right Justified Data Format; Word Width: 32 Bits; Data Length: 24 BitS ......cvcvevviiiiiiiiniiniinneenns 2938
21-14. PCM Protocol - Mode 1 Data FOIMAL . ..uuuuuserseinssiissssisseraseisisssssssasesasssansssassssassiaisssanneins 2939
21-15. PCM Protocol - Mode 2 Data FOIMaL....uvisriiiseiiiseiisenineiissisisisiseanesaiseriansrasssseaisssanneias 2939
P22 T (/T2 3]t I g1 (=T = o 2940
P2 A /T3] A 11 (=T = (0 2941
21-18. MCBSP3 INtEOIatiON «.uuuutsetiiatse s iiiaee s srs st ess s e s s s e e st s as e st s aaae st aaaaa e e s ssanan e s ssannressannnns 2942
P2 e TR /o2 3] 77 g1 (=T = o 2943
P2 T /1 23] T 1= = (0 2944
21-21. McBSP1, McBSP4 and MCBSP5 BIOCK DIagrams ....eeuisuessiriissesisinsssisainsssissinssssssinnnssssannnes 2961
21-22. MCBSP2 BIOCK DIagIam . uusuuueiseissesate e ssssssssssaasesaasssassssassssetaassaasssannesansssanrsannsins 2962
21-23. MCBSP3 BIOCK DIagIaum o uusiuseisesssesstsssessssssssssassesassssas s sssesasssassssassesasessanrsannsins 2963
21-24. MCBSP Data Transfer PathS ...uuuiiseiiisiiiiiiiiiiiiiiiniii i s s s s ssianssansaas 2964
21-25. McBSP2 Data Transfer Paths ...u..eciieiiiii i s e s s e an e nas 2964
21-26. Conceptual Block Diagram for Clock and Frame Generation ........c..evvveieesiiiiineiiiiireraaineeaaaanns 2965
21-27. Clock Signal Control of Bit Transfer TimMiNg.....eeueeeeeeerriseiiainesiiriiessisairssssairressaannressaannes 2966
21-28. McBSP Operating at Maximum Packet FreQUENCY ....vuuiiiieiiiiiiiii i aeaas 2968
21-29. Single-Phase Frame for a MCBSP Data Transfer.....uvveeiiiiiiiiiiiiiii i snee s 2970
21-30. Dual-Phase Frame for a MCBSP Data Transfer.....ccvviiiviiiiiiiiiiiiiiiiiiiiiississnaanenas 2971
21-31. McBSP Reception Physical Data Path .......cvieiiiiiiiiiiii i s s s ae e 2971
21-32. MCBSP Reception SigNal ACHVIY . .uuuiueeiisseiiseirssisssiiseiaerissssias s sasssarerasssanrssansias 2971
21-33. McBSP Transmission Physical Data Path .......uviiieiiiiiiiii i s rs i s nnnnnes 2972
21-34. McBSP Transmission SigNal ACHVILY . .uuuuuuserueiiieeiierite s s s s saas s s sannesas 2972
21-35. Transmit Full Cycle Timing Diagram .. ... eiiieeearaaete s saaanre e ssaanseessaannsessaanressaannneessannnes 2973
21-36. Transmit Half Cycle Timing DIagram .....uueueeeiisueeeisieressaissessaassesssasssestssassssssaannnssssannnes 2974
21-37. Receive Full Cycle TimiNg Diagram ... .u. e ieeristssss st ianerassssisr s s sasssare s ssanrssansias 2974
21-38. Receive Half Cycle TimING DIagram .. ...cuioeeeeiiiiiesaaaantesssaantesssaansasssaannsessaaanrsssaaannressannnes 2974
21-39. Conceptual Block Diagram of the Sample Rate GeNerator......uvvvieeeiiiiieesiiiiisiriinerrainnressaannes 2975
21-40. CLKG Synchronization and FSG Generation (GSYNC = 1 and CLKGDV = OX1) «.vvuvvvinrerinnininninnnnnns 2979
72 List of Figures SWPU223G-July 2007 —-Revised August 2010

Copyright © 2007-2010, Texas Instruments Incorporated



& TEXAS Public Version

INSTRUMENTS

www.ti.com
21-41. CLKG Synchronization and FSG Generation (GSYNC = 1 and CLKGDV = 0X3) ..vcvvviuieiinnininrinnnins 2979
21-42. Overrun in the MCBSP RECEIVET .uuuiiuiiiitiiiiii i i e an e e 2981
21-43. Unexpected Frame-sync Pulse During a MCBSP ReCEPiON ....vvviuieiiiiiiieiiiiiiniiesnninne e nnanns 2981
21-44. Proper Positioning of Receive Frame-SynC PUISES ....vuiiiiiiiiiiiiiiiiii i sae e 2982
21-45. Unexpected Frame-sync Pulse During @ MCBSP TranSmiSSION ......eviviaeessirrieneiraiinresssannneesaannns 2983
21-46. Proper Positioning of Transmit Frame-SYyNC PUISES......iiiiuisiiiiiiiiiii i s raans 2984
21-47. McBSP Data Transfer in 8-Partition MOGE .......evieiiiiiiiieiiiriri s saaee e 2987
21-48. Alternating Between Partitions A and B ChannelS ......cooiiiiiiiiiie i i s i rnnann e ananns 2988
21-49. Activity on McBSP Pins When XMCM=0D00 ......ciiuieiiiiiniiiiieeiiiins i ssssinsssssainssssaannes 2990
21-50. Activity on MCBSP Pins When XMCM=0D0L .....oiutiieiiiiiiiieiiririssisiss s e sansssinsssasaas 2990
21-51. Activity on MCBSP Pins When XMCM=0D10 ....cuiiutiiuuiiiieiiieiiiiriseisissasesianesansssinsssnsias 2990
21-52. Activity on MCBSP Pins When XMCM=0DL11 ....ciiiuuiiiiiiieiiiiies i sisiinns s sssinsssssannnssssannns 2991
21-53. SIDETONE Data Path ...uveiiiieeiiiiieiissieessaanee s ssaneesssanne s s sannnessasnnnessaannnessaannnressnnnnes 2992
21-54. McBSP to SIDETONE Data EXChange ......vuiiueiiiseiiiiiiiiii i ssis s s ssin s ssaeaas 2993
21-55. SIDETONE to MCBSP Data EXCNanQe ....ivuuueiiiiiiiiisiiiiiiss i s sssiaes s sssinn s ssaannnsssannnes 2993
21-56. SIDETONE Processed Data INtErfaces ..uuuueiiueiiiesiiieiiieiiirississ s s i i ssinssanesas 2994
21-57. Flow Diagram of McBSP Initialization Procedure for Master Mode........ccvvveeiiiiiriiiiiniiinneas 2997
21-58. Flow Diagram of McBSP Initialization Procedure for Slave MOde ........cvveeeiiiiiiiiiiiiiiiniiinnnas 2998
21-59. Flow Diagram for the SRG Registers Programmation......v.eeveseerisssrissiriseiaieerissiirerisisinrsanneias 3001
21-60. Important Tasks to Configure the MCBSP ReceiVer (Part 1) ...cuvooeeeiiiiiieiiiiieeinaineessaannessannnss 3005
21-61. Important Tasks to Configure the MCBSP Receiver (Part 2) ....uivvieeeiiiiiieeiiiiieiiiisssninnsessaanns 3006
21-62. Range of Programmable Data Delay ........cvvvueiiieeiieiieiini i asinssaeeaas 3008
21-63. 2-Bit Data Delay Used to SKip @ Framing Bit .......ceeivueiiiuiiiiseiiiiiiiiisissnsssnsssssssannenas 3009
21-64. Data Externally Clocked on a Rising Edge and Sampled on a Falling Edge.......cccvvviiiiiiiiiiiiininnnnns 3011
21-65. Frame of Period 16 CLKG Periods and Active Width of 2 CLKG Periods .......cveviiiiiiiiiiiiiniinnnns 3012
21-66. Important Tasks to Configure the MCBSP Transmitter (Part 1) .......eevviiieeeiiiiieeiiiireraainreesannns 3014
21-67. Important Tasks to Configure the MCBSP Transmitter (Part 2) ......uevviiieeeiiniineeiiniirriinnesiannns 3015
21-68. Range of Programmable Data Delay .........evvueiiieniiieiiieiiririsrre s nsinesaeenas 3017
21-69. 2-Bit Data Delay Used to SKip @ Framing Bit .......ceeiveeiiuieiineiniiiieiiiisisnsssnsssssssannenas 3017
21-70. Four 8-bit Data Words Transferred To/From MCBSP Module ........cvviuiiiiiiiiiiiiiiiiiiiinneas 3022
21-71. One 32-bit Data Word Transferred To/From MCBSP Module ........ccvvieiiiiiiiiiiiiiirini e 3022
21-72. 8-bit Data Words Transferred at Maximum Packet FreqUeNCY .......coviiiiiiiiiiiiiiii e irriineeenanes 3023
21-73. Configuring the Data Stream as a Continuous 32-bit WOrd .......ccuvviiiiiiieiiiiiiiiiiiiinniinnanes 3023
B2 T @ V=T 1 3025
B2 ST 7S T o g1 - | 3025
22-1. MMC/SD/SDIO1 and 3 OVEIVIEW . uuuuusstrusnsrseissessssssisnersnesisnsrisesmineiaieiiaiiis 3084
22-2. MMC/SD/SDIO2 OVEIVIEW 4t uuseiuusssssssunssrase s sssss st sssssasstasssantssansesanstsisssannsins 3085
22-3. MMC/SD/SDIO Connected to an MMC, an SD, or an SDIO Card Without External Transceiver ........... 3087
22-4. MMC/SD/SDIO2 Connected to an MMC, an SD, or an SDIO Card with External Transceiver .............. 3088
22-5. MMC/SD/SDIOi INterface SIGNaAIS ...cvuueeiuteiueiiieeire it r s rar s asinrsaneaas 3088
22-6. MMC/SD/SDIO2 INterface SIgNAIS . veuuseiruutirseiississesiterassiss s ras it sasr e raisssaneias 3089
22-7. Sequential Read Operation (MMC Cards ONIY) ....uuueeiiiiiueieiiiiines s s issisrssasannnssasannnes 3090
22-8. Sequential Write Operation (MMC Cards ONIY) ....uueireriiieiiieiirirerieisiasssaresasssanrssnneaas 3090
22-9. Multiple BIOCK REaA OPEIAtiON .....uuueeeeiiineeaaaaanteesaaantasssaanseessaansnessaannnessaannnesssannnresssnnnes 3091
22-10. Multiple Block Write Operation with Card BUSY SigNal ....c..ueeeiiiiieieiiiiiiesiiiiiessiisssiinnreasanns 3091
P2 5 I @0 091 .4 =Yg To I I (= T o g T 3092
22-12. Response Token Format (R1, R3, R4, R5, RB) ...uuuuiiiiiiiiiiiiiiie i raine s s rn e s nsnann e sannnnes 3092
22-13. ResSponse TOKEN FOIMAL (R2) .uuueiiiuueeeiiiuneiisaeressaiassessaassesssassesssaassessssasnnsssssnnnssssannnns 3092
22-14. Data Token Format for 1-Bit TransSfers ..o .ueiieiiiiii i e ne e 3093

SWPU223G—-July 2007 —Revised August 2010 List of Figures 73

Copyright © 2007-2010, Texas Instruments Incorporated



Public Version & TEXAS
INSTRUMENTS
www.ti.com
22-15. Data Token Format for 4-Bit TranSfers ..o .ueiieiiiiiiiii i s ee e 3093
22-16. Data Token Format for 8-Bit TranSfers ...vuueiiseiiiiiiiii i e 3094
22-17. MMC/SD/SDIOL INtEGIatION . 1 uutustssssnsesanssesserssssers e sar s tar s sassaesansnns 3095
22-18. DMA RECEIVE MOOB .. uutietiiuteiteiasterat e rae e s s s st e s e s s st s e s e e et n e s e s s n e s s n e asn e sanneaas 3100
P2 e TR I 1Y N = 10 0011 1Y o o[ 3101
22-20. MMC/SD/SDIO DIBQIaM s ustussusssssssssansssrse st et tassrastassiesassasraesananns 3104
22-21. Buffer Management fOr @ WHEE ... .ue e r it s s s s s s e s n s neaas 3107
22-22. Buffer Management for @ REaAM ... .. ..ueiiiiiiii i e s s e s s aa e s s ann e aannnes 3108
22-23. MMC/SD/SDIO Controller Meta Initialization STEPS ...ueeiirietseiriieeiiiii i asiiesrainrresaannes 3112
22-24. MMC/SD/SDIO Controller Software RESEt FIOW ....uviiueiiiieiiiiiiiiiri i ssinssneeaas 3113
22-25. MMC/SD/SDIO Controller Wake-Up Configuration ...uvueevssssrssesrississsiniseisierissrissrisssinssanneias 3114
22-26. MMC/SD/SDIO Controller Bus Configuration .....ue..eeessssiuesessaissesisaissssisaissssssissssssinnnssssannnes 3115
22-27. MMC/SD/SDIO Controller Card Identification and Selection - Part 1......c.cvvvivieiiiiiiiiiiininiaeas 3116
22-28. MMC/SD/SDIO Controller Card Identification and Selection - Part 2.........cevivieiiiiiiiiininnea, 3117
22-29. MMC/SD/SDIO Controller Read/Write Transfer Flow in DMA Mode with Interrupt........ccovvviiiieiiinnns 3118
22-30. MMC/SD/SDIO Controller Read/Write Transfer Flow in DMA Mode with Polling.........cccvviviiiiiinnnns 3119
22-31. MMC/SD/SDIO Controller Read/Write Transfer Flow without DMA with Polling.........c.coevviiiiiininnnnns 3120
22-32. MMC/SD/SDIO Controller Read/Write in CE-ATA MOGE.....vviiiiiiiiiiiiiiiiiiiii e 3121
22-33. MMC/SD/SDIO Controller SUSPENd FIOW . ..uuiuueieeiieeiiieiiesisssiasnse s i sansesassssinssannsaas 3122
22-34. MMC/SD/SDIO Controller RESUME FIOW ... uuiiuseiiissiiseiiseiaerasssissssse s s rassssinrssansias 3123
22-35. MMC/SD/SDIO Controller Command Transfer Flow with Polling ........ovvieiiiiiiiiiiiiiiniiiiinaaas 3124
22-36. MMC/SD/SDIO Controller Command Transfer Flow with INterrupts......ccvvveiiiiiiiiiiiiininiaeas 3125
22-37. MMC/SD/SDIO Controller Clock Frequency Change FIOW .....c.evviuiiiiiiiiiieiiiiirisissnnneas 3126
B2 1 T =T 1 3127
P27 1 TR = 0 1V oo 4= o 3128
22-40. COmMMANG TraNS O 1t uttiisti it r s 3129
22-41. Data Read TranSler .uuuuiiieiiiisiiiiiri i e 3129
P = L = T (=T I = 0 () 3129
23-1. Memory Stick PRO HOSt CONtroller OVEIVIEW .......ueeieiiiiiteeisaantesssaansesssaannssssannessaaannreaaannnes 3180
24-1. USB MOUUIES OVEIVIEW .uutiuseiinserissssistsiissisissssssssissesassssasnsssssasneraisesansrantsaeiairaineins 3182
24-2. High-Speed USB Controller Highlight........c.oviueiiiiii i e e 3183
24-3. High-Speed USB Controller Typical Application SYStem ... ...cvieirieiiririiiiiiiirisisanenas 3185
24-4. High-Speed USB Controller Functional Interface SignalS........vvvveeiiiiiiiiiiiiiiiiiiiiinniisnanns 3186
24-5. High-Speed USB Controller INtegration ......uveeeisesiseeiiieiiesisssias s s sansssansssnssssinssansias 3187
24-6. High-Speed USB CONtrOllEr ... uuuieeiissisterse it rs s s ra s s s s n e nan e aannenas 3193
24-7. High-Speed USB Host Subsystem Highlight.......oeieeeiiiiiiii i s s nnanes 3205
P B U 1] = T ] 1T ox 1o o 3207
24-9. High-Speed USB Host Controller Connection—With and Without TLL ......cvvvieiiiiiiiiiiiiniaeeas 3208
24-10. High-Speed USB Host Controller Typical Application System — ULPI Interfaces.........ceevvviiinniininnns 3209
24-11. High-Speed USB Host Subsystem Typical Application System - ULPI TLL Interfaces ........ccvvvvvvinnnns 3210
24-12. ULPI Interfaces — 12-Pin/8-Bit Data SDR VEISION ...uiiuiiiisiiiiseiiisriieiierisssisissanneraisssinneas 3211
24-13. ULPI TLL Interfaces —12-Pin/8-Bit Data SDR VErSION .....ccvviiiiiiiiiiiiiiiiiiiiiiiiisiiaanes 3212
24-14. ULPI TLL Interfaces — 8-Pin/4-Bit Data DDR VEISION ...uuviuteiiueiiiitirisiiiteiaiessinssinsssnssisinssannesas 3212
24-15. High-Speed USB Host Subsystem Functional Interface SignalS.......cvvveivieiiiiiiiiiiiiininneas 3213
24-16. High-Speed USB Host Subsystem Typical Application SYStemM ......uvviiiiiiiriiiiiiiiiiirainerannns 3216
24-17. Serial Interface Sideband Integration - Transceiver Configuration........ccvvveeiiieiriiiiiiniiniaeeas 3220
24-18. Serial Interface Sideband Integration - TLL Configuration ........cevviuiivissiiiiiiiiiisineenas 3221
24-19. 6-Pin Unidirectional Using DAT/SEOQ SigNaling .. ..uuueeeiriiuissiiiiiesiiiiesiiiisessssiinessssainnressannnes 3222
24-20. 6-Pin Unidirectional Using DP/DM SigNaling .. ..cvueeiiueeriuieiieiniirisssiseiaisssinssissssnnsssisssannsias 3222
74 List of Figures SWPU223G-July 2007 —-Revised August 2010

Copyright © 2007-2010, Texas Instruments Incorporated



& TEXAS Public Version

INSTRUMENTS

www.ti.com
24-21. 3-Pin Bidirectional Using DAT/SEO SigNaliNg ..eeueeirueeiiteiiieeristsrinrerissisissiasssasesasssannssnnsias 3223
24-22. 4-Pin Bidirectional USing DP/DM SigN@liNQg .. evuueeruseiiusrinieiinerisssisrerissisisssassianesasssinnssansias 3223
24-23. 6-Pin Unidirectional TLL Using DAT/SEOQ SigNaliNg «.eeeueuuutesiiiunesiiiinnesisiinnssasiinessssainnrsssannnes 3224
24-24. 6-Pin Unidirectional TLL USINg DP/DM SigN@liNg ... vevuueeiuteiineiriatirinsiinseiaisesasssinsssinsisinssanneias 3225
24-25. 3-Pin Bidirectional TLL Using DAT/SEO Signaling ....vvueevisteiiseiiisinieiiiiririsssnnsisisssanneas 3225
24-26. 4-Pin Bidirectional TLL USing DP/DM Signaling......ueeeiriiueteiiiintesisiinsesisiisssississssasinnnssssannnes 3226
24-27. 2-Pin Bidirectional TLL Using DP/DM Encoding, With 4-Pin Bidirectional USB Device ...........ccevvueenns 3226
24-28. 2-Pin Bidirectional TLL Using DAT/SEO Encoding, With 3-Pin Bidirectional USB Device..........ccveuens 3227
24-29. High-Speed USB Subsystem INtegration .. ....eeiiesieeisiinessaise s ssistesssase s sssines s ssannnssssannnes 3230
24-30. High-Speed USB Host Controller ArChitECIUIE ...u.uueiieeiiieiiiini i s raaaenas 3240
B T O 1] = I ] 5 - g [ 1= 3243
24-32. Per-Configuration Datapath Through USBTLL ..uuuuueisiiiiiiesiiiie i nsiies s ss s ssninnn e sanns 3245
24-33. Selecting and Configuring High-Speed USB Host Subsystem ConnNectivity......ccvvvrvviueinineiiinerineeas 3250
25-1.  General-Purpose INtErface OVEIVIEW .....ii.ueiiiiiiiite it s saaaate s ssaanse e s ssaan s s saanressaaannreaaannnes 3331
25-2.  General-Purpose Interface Typical Application SyStem OVEIVIEW .....vivviueesiiriinnssiniirersainnressaannes 3332
25-3. General-Purpose Interface Used as a Keyboard INterface .......c.vovevviiiiiiiiniiiiiiiiiininaeas 3333
25-4. General-Purpose Interface INtegration OVEIVIEW ... ....ciiieisriiiiieesrainnessaainressaaanreesaaannresaaannes 3335
25-5.  General-Purpose INterface DeSCIPtION ..t uueteiriintesrsatesssaasees s saissssssaianssssainnrsssaannressaannes 3342
25-6.  SYNCHIONOUS Path ... sttt e e e e s s e e 3342
P R 1Y/ [od 0] o TU S == 1 o 3343
25-8.  INterrupt REQUEST GENEIALION .. v uuettsaeesisaeeesssianse s ssaasse st saase et saassnesasasanssssaannnsssasnnnssssnnnns 3344
25-9. Wake-Up ReqUESt GENEIAtION ... uutetsttrateraaeisessassesaate s sss s ssas st e sasssaa s s raasssasssannssannssns 3345
25-10. Write @GPIO_CLEARDATAOUT Register EXample ........ueiiiiiiiiiiiii i s rnian e e nnannes 3347
25-11. Write @GPIO_SETIRQENABLEX Register EXample....oviieieiiiiiieiiiii i ssiies s ssnnns 3348
26-1.  INItIAlIZAION PrOCESS . uutiuetinteitesst sttt e e s sa it et s s s e e s e e e s e s saar s sa s s n e raneranneras 3372
26-2. OMAP34xx and TWL4030 POWEr CONNECHIONS +.uuuterstirinrerseiaissiassesisnerassssinsssasssannsranssinnsias 3373
26-3. Clock and Reset ENVIFONMENT uuviutiiistiiisiiiisiiiii i s it e ssas s sannenas 3375
P2 @ [ Tox Q[ (=T g - T = 3376
26-5. ROM CO0E ArCHITECIUIE 1. uutiiuseiteiasterst et r e s s s s e aa s s s s s ra s s s e s snraannenas 3384
26-6. 32KB ROM MEMOIY MBI .t tiiusssssssssssssssesesssssssssssssssssssssssssssmmeeesssmmsmmmmssssssssssnnnnnns 3385
26-7. 64KB RAM Memory Map Of GP DEVICES . uuutiuutirttirussinseiainesassssissssnssisisssansssannesasssinsssnnsins 3387
26-8. OVverall BOOUNG SEQUENCE .. .uuueeeiiinteeiaineesaaaantessaantesssaantesssaansnessaannnesssannnsessssnnresssnnnns 3389
26-9.  DEVICE LISt SOUUP «ttttuattetsistnssissnesiaaaee e ssa st et saaasse s saaaste st saaase st saaaaessasasnnssssannressannnns 3392
26-10. Common Peripheral BOOtING ProtOCOI ...uuusiuseiiesiiesiterierisrras s s sss s saessannesas 3394
26-11. Peripheral BoOtING ProCEAUIE ...ttt r et e e sr e st s aans e et saaan e s saann e s saanneeaaannnns 3396
26-12. Customer USB DeSCrPIOr SEIECHION .. uuuuiiiieeeiiaietessaissssarate st saises s ssiaes s ssaiars s ssaannressaannes 3401
26-13. Fast External BOOt PrOCEAUIE .....ueeiiseiiti it i r s e e s s s s n e aa e saneenas 3403
26-14. Memory BOOtING PrOCEAUIE ... ..uieiiee et eaa it e asa e e s ssane e st saane e s s saannnesaaannnessaannnreasannnes 3404
26-15. Detailed Memory Booting for NON-XIP DEVICES ....uuueeiiiiiutieiriintesisistesisainsssississssasannnssssannnes 3405
26-16. NAND DEVICE DEIECION 1. uuttiuseitesaseerat et s s st e s a e s s s s s n et s e sa e st e s s an e asnraanneaas 3411
26-17. NAND ID2 DELECHON . vusetutiserasias st sssaatre s s sassasaasse s s st s s e sae s s saas s e s s s snsansaneannannsns 3412
26-18. Bad NAND Invalid BIOCK DEtECHION +uuussivisriiiseiiiseiisseniteiisisisisiss i iasesisss i sanesaisssanneias 3414
26-19. ECC LOCAtions iN NAND SPAre AlaS .. .uuuuueiueerstsrunrsrssiainetasssintsraseiainstaissiannsrarsainnsiini 3415
26-20. ECC Locations in 4-KB Page NAND SPAre AlCaS .....ccureueterrraanterirainresssaansesssaannrsssmannnsesmannnes 3416
26-21. MLC NAND Data ENCOOING 1 uuuteetiunnneiiianesssiassessaissessaassesssassestsaansnssssssnssssasnnsessannnns 3417
26-22. MLC NAND Page LayOUL .. uuseeeiiissessirsseeessnsseessaasresssaassesssassessssasssssssasssssssannnrersannnns 3418
26-23. ONeNAND/FIeX-ONENAND REAU SECION .. .uutiutiristiiariateiaie i rsis s rar i raraneias 3419
P2 B 11V @S] = o o] 11T 3421
26-25. PMIC Connectivity Constraints to Support MMC/SD/eMMC/eSD Booting on MMC Port 1 and MMC Port

SWPU223G—-July 2007 —Revised August 2010 List of Figures 75

Copyright © 2007-2010, Texas Instruments Incorporated



Public Version & TEXAS
INSTRUMENTS
www.ti.com
72 3422
26-26. PMIC Connectivity Constraints to Support MMC/SD/eMMC/eSD Booting on MMC Port 1 ........ccveueenes 3423
26-27. MMC/SD DeteCtioN PrOCEOUNE. ..ttt stee i iiatessaaiate e ssaiasre s saaasse s ssaatesssaassessaaasnnssssannnssssannnns 3424
PG TS T .11V [ = o o gV 3426
26-29. MBR DeteCtioN PrOCEAUIE. .. ...ttt iia it e st e s s e e et ss e e e s saaa s e s s saann e e saann e e s sannnressannnns 3428
26-30. Gt MBR PartiliOn «uuuuuuesssissssesisissssssiass s ssaiasee s saasse s ssassesssaasnesssaasnnssssannnssssannnns 3429
P2 G 1 I g F= Vo = ] 0P 3432
P Y7 O o o 4 - 3433
26-33. CONTROL_SAVE_RESTORE_MEM FOIMAL ..uiuuiieiiiiiiesiiiisesssiinssssssiianssssannnsessainnnsssannnes 3440
76 List of Figures SWPU223G-July 2007 —-Revised August 2010

Copyright © 2007-2010, Texas Instruments Incorporated



& TEXAS Public Version

INSTRUMENTS

www.ti.com

List of Tables

1-1.  Summary of Memories Supported by the POP INterface ......ovvviiiiiiiiiiiiiiiiiii i nae 190
I = o o =T 11 ] 191
1-3. CONTROL_FEATURE _OMAP ST ATUS . it iiiiiiiiiiiiisissssssssssssssssstsssssssssssssssssssssnnnssnsssssnns 192
1-4. Register Call Summary for Register CONTROL_FEATURE_OMAP_STATUS ...iiiiiiiiiiiieiiiaeeees 192
1-5. CONTROL_PRODUCTION_ID ..utuutiussseiussnsesusisesnesssassssssssnsssssinssassantansrisaaianes 192
1-6. Register Call Summary for Register CONTROL_PRODUCTION_ID ..uuviiutiiiurerineinierinnsinnsinnesninnss 193
1-7. Device Identification REQISIEIS ... ... ettt et e s ta s e s saaan e e s saanr e s ssann e e s sannnness 193
1-8. CONTROL_IDCODE Register Definition ....ueeuvssesesisiunssisiissesiiissssisiisnsssssinssssaannrsssaannnneiss 193
1-9.  Hawkeye NUMDEr VAIUE ..uiuuiiteiieiie st e s e s s e s n e s e s s s s a st n e ra e e rnees 193
1-10. ReViSION NUMDEI VaIUE . .u ittt r e r s s e n s e e e anns 194
1-11. CONTROL_IDCODE REQIStEr ValUE . .uuseiusiserasiseiaessisssrssnsssnsasssss s sassansransanens 194
1-12. CONTROL_PRODUCTION_ID Register Silicon Type ldentification ........ccvvviriiiiiiiiiiiiiiinians 194
I T O @ N 1 11 1 T I = 194
2-1.  Global MemOry SPace MaPPiNg «euuuuueeeisuueeeirineressaassesisassestaaisnestaaanneessaansnessaansnesisasnnesss 201
P I N o | I =T o 1S3 1= 1Y =T o o T 203
P2 TR I S @ | = V[T o g Lo oV ARST o F= Vot TN 1Y F= o] o 11 T 205
2-4.  L4A-Wakeup Memory SPaCe MaPPING . ueeuuuuuueeersunneesrmmnnnesraansssstsisnessaainnssssainnnesmamnnnesimmsnness 207
2-5.  L4-Peripheral Memory SPace MapPing «.uueeeueeieueeirueernnerineisinsissssassraessisrssinsiannsrainesansrins 208
2-6.  L4-Emulation Memory SPace MapPing «...uueeesrruueeesrnneeaaaanneessaansessaaannesssaannssssssnnnessssnnnes 209
2-7. RegiSter ACCESS RESIICHONS . .uutiiistetiiiitee st srrits s s e st saasae et saiaae s s saaansssaanrssssannnnesss 210
2-8. L3 Interconnect View of the IVA2.2 Subsystem MemOry SPacCe ......vvveeivirriiineiinisiieiririsinrsanneianes 215
2-9. DSP View of the IVA2.2 SubSyStem MemOIY SPaCE.....uuvietiieriiteiaterisirisris s e raseianes 216
2-10. EDMA View of the IVA2.2 Subsystem MemOry SPAcCe .....uueeiiiiuueeiiiiiesiiiiiressiisressaassesiaannnenss 217
3-1.  MPU Clock Generator CIOCK SIgNaIS .. uuuuuueiiueeiuteiisterssisiesssss e rastssisrsssssannsasssanrssaneannes 225
3-2.  MPU SUDSYStEM RESEE SIgNAIS . nteiiiiieeeiaa it e e ra e e s s e e e s saaaae s s saannn e s saannnesaaannesaaannneessn 225
3-3.  ARM COre KeY FRaAUMNES 1 i i iiiiiiisiiiiiiissseeeees st ssssassss s s s s s s s s s s s s ssssaannnnnnnnns 226
3-4.  MPU Subsystem CIOCK SIGN@I ...uueiiueiiiteiiiri s et rr s s s e s s saaeianes 227
-5, ARM RESEE SIONAIS « ettt ettt et e e e r e e r e r e aa e e 227
TR = T [0 T @ (o Tod Q] T F= 1 229
3-7 MPU SubSYStemM RESEt SIgNAI +..uviiusiiiteiieiie s s e a s nns 229
B FR = 7o [0 T= I @ (o o] ST [ F= 229
3-9. MPU SubSyStem ReESEL SIgNaAl . uuuuiuuueiiiiiineiiniieessiare st saises s ssaans s ssaaan s ssannnrsssannnnesss 229
3-10. Overview of the MPU Subsystem POWEr DOMEIN . ..uuiuueireeiieeiiieiieerissirisssassiaiessansssinsssnnsianes 230
3-11.  MPU POWET StalES. . uuutttiiiistseisissneissisresssissre s aastaestaaataessaasanessaaanessssasneessasnnnessasnnnnnss 231
3-12. MPU DPLL POWET MOOES . .1t uttiiistiisseiiteiissesistsiisessissiasssaanerassesassisistsasnsiannerasairraeianns 231
10 O (| O I = (=T o o o T 1Y o T [ 232
3-14. MPU Subsystem Operation POWEN MOUES ....ciiieiiiiiiiieetiiiie s saaise s saaiane s saaanneesaannnaessaannnesss 232
3-15. Power Mode Allowable TranSitioNS .uuuuseusssersserisneiiseirissiiisriseirisissas e assaarsraeianns 235
O S = (L o) = O (o o] 10T o 1 - o 244
I (=1 F= L @ [ Tox QS o - 254
4-3.  EXternal RESEt SIgNaAIS ..uuuetiiiieiiiii i s r s r s aans 256
S o V=T g @0 o N | 1 =T =T 256
4-5.  PRCM POWET DOMAINS . 1t tuttiuseiasesassssssssse st ssas st sare e s it i aaanetaisesansrns 260
T e O 1Y LTS ] T = 260
R €110 o o =T B 11 o 264
e T 0 Tt | B =TT o U o 265
4-9. MPU Power Domain RESEt SigNal....vouuueeiiiiiiiiiiiiriie s s ss s sssnnr s ssaannnessaannes 267

SWPU223G—-July 2007 —Revised August 2010 List of Tables 77

Copyright © 2007-2010, Texas Instruments Incorporated



Public Version & TEXAS
INSTRUMENTS
www.ti.com
4-10. NEON Power DOmain RESEt SIGN@I ... uuueiiuetiiteiieiiesite s e s s s sanne s sanesras 267
4-11. VA2 Power DOmMain ReSEt SIgNaIS. ... uueiiiiiiiiiiiiiie it et st e s ra e e s sraan e s saanne s sannneeaaannns 267
4-12. CORE Power Domain RESEt SIgNaAlS. . ..ueeiiiisieiiiiieiriinesraisre st sssians s ssainnssssaannnsssaannes 267
4-13. DSS Power Domain RESEt SIgNal «.uvuuuueiieiiiiiiiieiiri s e r s s e 268
4-14. CAM Power Domain RESEt SIgNal.....uuueeiiiiiiiiiii it raaar e s s aae e s saaann e s saanne e s aannnessanns 268
4-15. USBHOST Power Domain ReSet SigNal.....uciueeeiiiiieieiiiiiieeisiiissiraissssiasssssssiinnsssssnnnssssannnns 268
4-16. SGX Power DOmMain RESEE SIGN@I 1. ueuuueiieeiiteiaieiiesa s s re e raas s rsssaneraeesanneras 268
4-17. WKUP Power Domain RESEt SIGNAIS .+ uuuiiuutirseiiieeiieiiteiassississ s siss s s sansesas 269
4-18. PER Power Domain ReSEt SigNal ..uuuueieiiiiiiiiiiii i s s s s saase s ssiase s sasnne s sanannnes 269
4-19. DPLL Power DOmMaiNn RESEt SIgN@IS . ... uuuiiuutirseiiiteiantesire i isis s saes s saarssaieesanessas 269
4-20. EFUSE Power Domain RESEt SigNal....uuuviusiiiseiiissiiseiieiirississsssisssassssasnssassssisrsannsias 269
4-21. BANDGAP LOQIC RESEt SIgNaAl .. .uteiiiiiiiiiiieisiiie s s st s s s et as e sasan e anannes 270
N €110 o o B =T U ] . 4= 276
4-23. LOCAl RESEL SUMMEAIY . uuuuetisteisterssisstssase e rasss s raae s s saaesasreraas s s r s s s aaanerasesannsrns 277
4-24. Power DOmain MOGUIES ... .uuiiitiiiieriaiiiss i i r e e s s a e naaneras 296
A T =011 =T DT o o ] = =1 297
4-26. Domain POwWer CONrOl SUMMEBIY . .uueuussirusssrsseiaseerassssssssss st rassssanrssasstannesarsesansrns 299
4-27. System Clock INput CoNfIQUIALIONS ... uueeeiiiie i ss e st r et ss s e s asann s asaann e asannns 305
T 4 (=1 1 o[ o 306
A TR I | I @ 111 1H ) 2 oY 2 317
4-30. SOUICE-CIOCK SUMMAIY . uuttiiittetsistesisaase s ts s ss s s et s s s s e s s sas s e st sas s e st saasessaaannnssssnnnnns 317
e 1 I 1 0T [ I 13 1 01T o 331
4-32. Peripheral Module Functional ClIOCK FreqQUENCIES ... ...ueiiiiiiiiiiiiie et iaie e raiiaee s rraaane e ssannne e aaanns 333
e 1 T YL R o | (=T [ = To B D =Y o 1o o T ] i 334
4-34. System CloCk Operation MOUES ....uueiiueiiteiieiri e ra st s s s aan e saneeaas 335
S T © 1o | F= o] G o {0 336
4-36. DPLL Multiplier and DiVider FACIOIS ... .uuuetisiussesissssesississessaistssiaasssssssassssssssissessasannnssssannnes 337
N | I 01T =T /[ To o 338
4-38. DPLL POWEN MOOE SUPPOI . neeteetineeessaaeessaaasssssansesssaansaessaanssessaannnesssannnesssannneessannnes 338
4-39. DPLL POWEr MOUE CONIIOl tutiuustinserissisisneiiseisississesiasesassesistssisssssseiaisssastsrastesassisisrsasneias 339
0 T T Vo o =T o 1 ) 339
4-41. Clock Path POWEr-DOWN CONTIOL. . uuseisstsstsrseisssisssesisse s tsssssasesass it ssasesansssanseras 340
4-42. DPLL Recalibration CONTIOIS «.uuuuviseisissisistiiseiiiseiissisisrssiseiaissiassesasneiasessissssasianneassesiansias 341
4-43. Common PRM Source-Clock Gating CONtIOIS .. ..uuuueiieeiiieiitirissieriss s it snnresias s rsaneeaas 343
4-44. Common CM Source-Clock Gating CONIOIS ... .ueeiiiiete it earaateetraare et raaar e s srananessaanneeaaannes 345
4-45. Common Interface CIOCK-Gating CONTIOIS ...uuuuueeiiiieteiisiite st raree s sases s asainns s ssaannrsssaannes 345
4-46. DPLL Power Domain Clock-Gating CoONtrOlS ....uueissirueeiiteiitiris s snseisessanss s ssiasssinssaneeaas 346
4-47. SGX Power Domain Clock-Gating CONtrOIS .uuuuueiiuserissirissiriseisisaesire i s raieesanneras 347
4-48. CORE Power Domain ClOCK-Gating CONIOIS .. uuuuiiuueeeiiiietesrniisnssisanasssssansssssssisnssasannnssssannnes 349
4-49. EFUSE Power Domain Clock-Gating CONIOl ... .ueuueeiisiiiiteiiieiniinis s i ss s riassnassnnssaneenas 350
4-50. DSS Power Domain CloCK-Gating CONIIOIS .uuuuseiisseristirsrirseiassasesine i ssinrssass s raeesannsras 351
4-51. CAM Power Domain ClOCK-Gating CONTIOIS ... uuueuiiistesisiiereisiisresrsasresssasnresssaisessasannnsssaannnes 352
4-52. USBHOST Power Domain Clock-Gating CONtrOlS. .. .uuuueeiiuteiiueiriatirissiineiasssinsssinsssinssaisssanneias 352
4-53. WKUP Power Domain CloCK-Gating CONTIOIS. . ..uiuueeeiiiiieiriiieeeaaaaee s s saaes e s s ane s sanannesananns 353
4-54. PER Power Domain Clock-Gating CONLrolS .. ..uueuiiiueeiiiiiieeiiiiie i ssaire s sssise s ssninne s sanannns 356
4-55. Processor Clock Configuration CONTIOIS .....ueiiuseiiieeiiiiite s r s s s saneeaas 357
4-56. Processor ClOCK ConfigUIatioNS. ...ttt eisa et e s s e s s e e s e s saaan e s saann e s saanneesannnes 357
4-57. Interface Clock Configuration CONMIOIS . ...uuussuueeeiiiieeeissirerrir s rrarare s saasas s saisnssaaannssaaannes 358
4-58. Functional Clock Configuration CONIOIS ......uuvseiieeiieiie i r e saneeaas 359
78 List of Tables SWPU223G-July 2007 —-Revised August 2010

Copyright © 2007-2010, Texas Instruments Incorporated



& TEXAS Public Version

INSTRUMENTS

www.ti.com
4-59. Power-State-Related Sleep TransSition ACHONS ....iueeivesiiteiiririrrie i rainrsaeeaas 362
4-60. MPU Power Domain WaKe-Up EVENTS .....iiiiiiiiiieeiaiite st s ssaanse s s saanss s ssaannnessaannnesaaannnes 363
4-61. NEON Power Domain WakKe-Up EVENTS ...t st isanssss s saassssssssasnssssannnssssannnes 364
4-62. VA2 Power Domain Wake-Up EVENTS ...uiieiiiitiiiie i s e s s s sassane e saneenas 364
4-63. SGX Power Domain Wake-Up EVENES . .uuiiuetiiseiieiisnistriseisis s sassssinsssnss s sasssansssns 365
4-64. CORE Power Domain WakKe-Up EVENTS ..uuiiueeiiiiieiiiiinssssiistssisanssss s saissssssssssnssssannnssssannnes 365
4-65. DSS Power Domain Wake-Up EVENES . ...iiueiiiieiiieiiiii s ssns s ssia s ssassnnssasenannssas 366
4-66. CAM Power Domain WaKe-Up EVENTS ...ttt eiaaiatesaaaante s ssaanse st saansa s ssaannnssaaannnesaaannnes 366
4-67. USBHOST Power Domain Wake-Up EVENTS ....uuiiiiiiiiiiiiiiiies i i sssians s ssnnn e ssanns 366
4-68. PER Power Domain Wake-Up EVENTS . ...iiueiiiiiiiiiiiri s s ssns s s sssssanssansssannssas 366
4-69. EMU Power Domain WaKe-Up EVENTS ...ttt iaiiatessaianre s ssaasse s ssanns s ssaannesssaannnesaaannnes 367
4-70. WKUP Power Domain WakKe-Up EVENTS ...t ssiistssisanasss s sassssssssisnssssannnssssannnes 367
R @1 (o T 1 To 0 g = 1 TN 1Y 0 (= @ T 1110} L 368
S [T o TN D= 0T T 1= g T = 369
4-73. WaKe-UpP DEPENUENCIES . .uttiiiinteeiiiisaesissiseesssansessaaasressaasssestaaasnestsasnssasaannssssasnnnessannnns 371
N 1 1 (=T 1 o D= o o 375
4-75. MPU Interrupt EVENt DESCIPLIONS ..uuueeteiiiatestaaineeesaaansessaaansessaansesssaannasssaannnssaaannnsssannnnes 375
4-76. VA2 Interrupt EVENt DESCIIPIIONS 1uuuuuuuteiiiiusesisassessssiasnsssaisressaasssesssaasssssaasasnssassnnnsssssnnnes 376
4-77. Voltage Domain CONIOIS SUMMAIY .u.uuueiiuetirseiee st saresaessanrssasssaanetaiessannsins 379
4-78. VDD1 Voltage DOmMain DEPENAENCIES ...uueiinunneeiiiineeiaaaantessaaantessaaansessraanaessaannnessaannnsessannnes 380
4-79. VDD2 Voltage DOmain DEPENAENCIES . .uuuuiiuusesisiunreissinnesssaastsstransssessaassssasassnssssannnsssssnnnns 381
4-80. Remaining Voltage Domain DEPENUENCIES ..viuuueiiueriinteiute ittt sareraessanrssasssannesainesanesins 382
4-81. GFX Functional CIOCK RAtiO SEHINGS .. uueeeiieieiiaiinteeraaatresaaasaesraansressaansessaaannessaannnressannnes 401
4-82. Interface Clock AUtOIdIE SELHNGS «uueiiuuteiiiiieiriie s st rararr et saaasr e s asaanssssaanraasannnes 402
4-83. Clock State Transition SEtHNGS .uuvuueeriueirerireiii i r s rssraaneraeesanreras 403
4-84. Sleep DependenCy SEINGS «uuuueiiueeriueeriareriseiriseraserat et tais et sar s 405
4-85. VDD1 and VDD2 Voltage Control Through VIMODE ......oiiiiiiiiiiiiiiiii i i ssiinnreasanes 429
4-86. CM INSTANCE SUMMIAIY . uuttetrasteessassses s sarsses s asras s ss st raas et s e et aaaasresasaanrreasannnns 432
4-87. IVA2_CM REQISIEr SUMMAIY .. uettetitee s taaane s saaasessaaaateesaaanneessaanssessaanntessaannnssssannnsssssnnnns 432
S TR 1 Y O I = N Y 433
4-89. Register Call Summary for Register CM_FCLKEN_IVAZ ... uiiiiiiiiiiiiiiiie i e s saneeeas 433
4-90. CM_CLKEN _PLL IV A2 ..ttt et r e e st e st s e st s e s e s s s s s s et e s s s et e s nesnnanns 433
4-91. Register Call Summary for Register CM_CLKEN_PLL_IVA2. ... ssiaesnnninees 434
4-92. M _IDLEST IVAZ tituituiitnettetuette et esusete et eeasetseteearesaseteenesnseteenrssnseteenaesnsetnesnnasnes 434
4-93. Register Call Summary for Register CM_IDLEST VA2 ...ttt rrrians s e anaanns 435
e OV 10 0 S e I 435
4-95. Register Call Summary for Register CM_IDLEST_PLL_IVAZ ....uiiiiiiiiiiiii i s nnnee s 435
4-96. CM_AUTOIDLE_PLL_IVAZ. ..ttt ittt r s s s s s e st s s s e s e s e s e s a s st s e s aa s san s aans 435
4-97. Register Call Summary for Register CM_AUTOIDLE_PLL_IVAZ ....uiiiiiiiiiiiii i s annnnees 436
4-98. CM_CLKSELL PLL_IVAZ 11uttetutitneitetueeteeteenseseetaesnsessetaeenresnsetesnessnsetaesnaesnsetaesnaesnses 436
4-99. Register Call Summary for Register CM_CLKSELL_PLL_IVAZ ...ciiiiiiiiiiiiiinini s neesnnenas 436
4-100. CM_CLKSELZ_PLL_IVAZ ..ttt e s e s et e e e st n e s e e anes 437
4-101. Register Call Summary for Register CM_CLKSEL2_PLL_IVAZ ...ttt s rneenineenas 437
0 O Y O I (S O I Y 438
4-103. Register Call Summary for Register CM_CLKSTCTRL_IVAZ ..ot ssiins s ssiians s nnnnns 438
4-104. CM_CLKSTST IVAZ 1 uttuiitneitetueeteetesustteetesasetneetaesaesnsetaesnesnsetaeensssnsetaesnaesnrernernnesnres 438
4-105. Register Call Summary for Register CM_CLKSTST _IVAZ ...ttt 439
4-106. OCP_System_Reg_CM RegiSter SUMIMAIY .. .uuuetiriueesisainnessaissesiaasssssssasssssssaisesiasasnnssssasnnes 439
0 A O Y [ ] 439

SWPU223G—-July 2007 —Revised August 2010 List of Tables 79

Copyright © 2007-2010, Texas Instruments Incorporated



Public Version & TEXAS
INSTRUMENTS
www.ti.com
4-108. Register Call Summary for Register CM_REVISION .....uiiiuiiiiiiiiiiiiiii s s sneesnneeas 439
4-109. CIM_SYSCONFIG 1. uttuttiiuatinaseiate st s st s s e s e ta s e st s s s e san et aneaaneenas 440
4-110. Register Call Summary for Register CM_SYSCONFIG .....uuuiiiiiiiiiieiiiiiiiiii s issiressninnessannns 440
4-111. MPU_CM REQISIEI SUMMIAIY L. uttinutetusssntssnessssssasssaass et taiss et tanerastsinrtannsins 440
4-112. CM_CLKEN_PLL _MPU ..ttt it ssssassasas sae s s s s sae s s s s s s s s s s e s a s s e aan e nesnannss 440
4-113. Register Call Summary for Register CM_CLKEN_PLL_MPU.....oiiiiiiiiiiiiiiiiiii i nnaes 441
0 O 4 15 = 11 442
4-115. Register Call Summary for Register CM_IDLEST_MPU ....uuuiiiiiiiiiiiiiiiie i s rriinne s ssnnnnnesnannns 442
4-116. CM_IDLEST _PLL_MPU. . utuutiutiiutisiseissssraessssss st et s st saae s st ssassanans 442
4-117. Register Call Summary for Register CM_IDLEST_PLL_MPU .. .uiiiiiiiiiiiii i saeeas 442
4-118. CM_AUTOIDLE_PLL_MPU .euitiiutitiaeitiisesaeisesesssaas e saa st sssassassaasaassansaassasaanssnssnnsnns 443
4-119. Register Call Summary for Register CM_AUTOIDLE_PLL_MPU ....civiiiiiiiiiiiiieiiiiesnsinessnnanns 443
4-120. CM_CLKSELL PLL_IMPU 111tunttutitneetesueetneetesnsesneetaesnsesnsstesnessnsetaeeneesnsetnesnaesnsernesnaesnses 443
4-121. Register Call Summary for Register CM_CLKSELL _PLL MPU ... .uuiiiiiiiii i e e rnnes 444
4-122. CM_CLKSELZ_PLL_MPU .1 utitiiutisiseitssesssissssssssasssaessssas s sasssansasssss s sasssassanssassansnnes 444
4-123. Register Call Summary for Register CM_CLKSEL2_PLL_MPU ....ciiiiiiiiiiiiiniiiiiierieninssnaeeaas 445
S 1 Y O I (S O 1 1 1 445
4-125. Register Call Summary for Register CM_CLKSTCTRL_MPU ...iiiiiiiiiiiiiiiii i ssiinessnnnnes 446
4-126. CM_CLKSTST IMPU 11ituitueiternisneetesnseseetesnressstaeeneesnssteeneesnsstaeeneesnsetaesneesnserneennesnres 446
4-127. Register Call Summary for Register CM_CLKSTST_MPU.....ciiiiiiiiiiiiiiiiiiiiiiisississsaeeas 446
4-128. CORE_CM ReQISIEI SUMIMAIY .. uutetiuatesisunsessssssessssnssesssassestsaassssssassssstsssssnsissssnnsssssnnnes 446
4-129. CM_FCLKENL CORE .tttttiiiiiiiiiiiiiiiisiiissssssssssssssssessssssmmsmmssssssssssssssssnmmmmmmmemmmmsmmmmmmmnns 447
4-130. Register Call Summary for Register CM_FCLKENL_CORE ....ciiiiiiiiiiiiiesiiiinesssninessananessanannnss 448
e i O O Y O I = 0 ] 449
4-132. Register Call Summary for Register CM_FCLKEN3_CORE .....uuiiiitiiiiieiiieiineisinisnssnnnssasesanneas 449
4-133. CM_ICLKENL CORE ...uutiutiiutiutiatiatsseatsssss st sasaassssasesatsaaesassasaassesasssesassasssansnasnns 449
4-134. Register Call Summary for Register CM_ICLKENL _CORE......ciiiiiiiiiiiiiiiiiii i s nnnnes 451
4-135. CM_ICLKENS CORE .utttttttttteeeastsssssssssssssssssssssssssssmmmmmmmsmsmtmmmmmmmsssssssssssnnnmmmmmmmmmmmmmmmmmms 451
4-136. Register Call Summary for Register CM_ICLKEN3 _CORE......ciiiiiiiiiiiii i i r e nnnnes 452
e A 1 Y 10 S I O 452
4-138. Register Call Summary for Register CM_IDLESTL_CORE ....cicuiiiiiiiiiiiiiiiiieri i nsessnneeaas 454
4-139. CM_IDLEST3 CORE. ..uuutiutiutiiutiusanasitsaaesaessssassasaas st sassaa s s saas st s s saassansaassataasssnssnnsnss 454
4-140. Register Call Summary for Register CM_IDLEST3 CORE ....cviiiiiiiiiiiiieeiiiiinsiniissssiinnsessannns 455
4-141. CM_AUTOIDLEL CORE 1ttitiiiiiiiiiiiiisssssssssssssnsssssssssssemsssmmmmmmmmmssssssssssssssnmmmmmmmmmmmmmmmmmmm 455
4-142. Register Call Summary for Register CM_AUTOIDLEL_CORE .....uueiiiiiiiieeiiiie e ssainesssnnnnesananness 457
4-143. CM_AUTOIDLES _CORE .tuutiutiiutiusesseissssssassssssssssass st sssasssssassasssianssiernnianes 458
4-144. Register Call Summary for Register CM_AUTOIDLE3_CORE ....ciiiuiiiiiiiiieiiinintisissinnsissesinnsas 458
T 1 Y O I (ST = R 0 ] 458
4-146. Register Call Summary for Register CM_CLKSEL_CORE ......cciiiiiieiiiiiieiisiisesisiinnrsssiinsessaanns 459
4-147. CM_CLKST CTRL _CORE 11t tttttiiiiiiiiisssssssssssssssssssssssssssssssssmmmmmssssssssssssssnnnmmmmmemmmmsmtmmmmmmmns 459
4-148. Register Call Summary for Register CM_CLKSTCTRL_CORE .. ..uuiiiiiiiiiiiiiiine s rriine e ssniannessnnens 460
4-149. CM_CLKSTST_CORE ..uutiutiusiiutiuntraeitsstrasisssarsssass sttt sansanes 460
4-150. Register Call Summary for Register CM_CLKSTST_CORE ....iuiiiieiiiiiiiiieiiieisinisissnnnssasesnnneas 460
4-151. SGX_CM REQISIEr SUMMAIY «.uuttiusterusessssssnase s rassssssssse s sasse s rassssasrssasstannerarsesinsrns 460
Y 1 Y O I = S 461
4-153. Register Call Summary for Register CM_FCLKEN_SGX ...uutiiiuiiiietiiiieiireiieisinssissnnnsisinssanneas 461
S 1 Y [ I VST G 461
4-155. Register Call Summary for Register CM_ICLKEN_SGX ....uuuiiiiiiiuineiiiinseiiiiinsiisiinnssssiinnressannns 461
4-156. CM_IDLEST _SGX etuuerutrneeueesuresneetesuseseesesnsessetaesnsessetaeeneesasesaeeneesnsetaeeeesnretnernesnres 462
80 List of Tables SWPU223G-July 2007 —-Revised August 2010

Copyright © 2007-2010, Texas Instruments Incorporated



& TEXAS Public Version

INSTRUMENTS

www.ti.com
4-157. Register Call Summary for Register CM_IDLEST_SGX..ttiiutiiiutinieriiiiiiieiineisinrisissianneasesinnsas 462
4-158. CM_CLKSEL_SGX ttuutiuutiutiaenutiunsssssssssassssass sttt tas st tassaastansassastasssssnnsnnes 462
4-159. Register Call Summary for Register CM_CLKSEL_SGX...uuuuttiiiiinineiiiinnseiiiinnssisiinnssssainnnsssainns 463
4-160. CM_SLEEPDEP_SGX t1utttuetuetuseserueesneeteeneesnseseetaesnresaestoesresaeetoesresaretmesmrsaremernmernns 463
4-161. Register Call Summary for Register CM_SLEEPDEP_SGX ...iiiutiiittiissiineiiirinssrissnneaesaneas 463
4-162. CM_CLKSTCTRL_SGX 1 uuttuttustsusiusesssasssssasissrssrntass ettt arsarsranianes 463
4-163. Register Call Summary for Register CM_CLKSTCTRL_SGX +1uutiiiutiinriineiieirintirinrisnneiainssanneas 464
Y 1 Y O I (S 55 B ST C ) G 464
4-165. Register Call Summary for Register CM_CLKSTST_SGX uuuuttiriieteiiiinrsririnnnssisaisssissisnsiaainnns 464
4-166. WKUP_CM REQISIEr SUMMIAIY .t tuuteiuessatssseesssssssssaass st sssstsisssatstateraeisiriannsins 465
4-167. CM_FCLKEN_WKUP . ...ttt st e s e s s s e st s e s e s e s e e s e s s s s s e s a e e s e s e s e anns 465
4-168. Register Call Summary for Register CM_FCLKEN_WKUP ....cviiiiiiiiiiiiiiii i ssniaesesnnnns 465
4-169. CM_ICLKEN_WHKUP .1ttttttiitetiiiiiiissssssssssssssssssssssssssmssmmsmmmmmmmmssssssssssssnnmnmmmmmemmmmmmmmmmmmmmmns 466
4-170. Register Call Summary for Register CM_ICLKEN_WKUP .....ciiiiiiiiiiiiii i s e e enanes 466
4-171. CM_IDLEST _WHKUP L. utiutiutisesatisesaesssnssras s sas s saas e s s s s e s e s s e s e s s a e e s s e s e e anes 466
4-172. Register Call Summary for Register CM_IDLEST_WKUP ....uiiiiiiiiiiiiiiiii i nse s snaee e 467
4-173. CM_AUTOIDLE_WHKUP . .. utitiitieiae st sasesas s ssas st sassae s s st s et e s s e e s s st e s s st aansaaesnnanns 467
4-174. Register Call Summary for Register CM_AUTOIDLE_WKUP ...iiiiiiiiiiiiieiiiiiss i sssiinessnnanes 468
4-175. CM_CLKSEL_WKUP . stttttttiiiiiiiiiiiisssssssssssssssssssssssssssssssssssssssssssssssssssnnnmmmmeessmmmssmmmmmmmsns 468
4-176. Register Call Summary for Register CM_CLKSEL_WHKUP ....ciiiiiiiiiiiiiiie i rriine s ssnnnn e nnanes 469
4-177. Clock_Control_Reg_CM ReQISIEr SUMMEAIY .uuueeiiiueteessianressaastsesianssssiasssssisssnnsssssinnressasnnns 469
4-178. CM_CLKEN _PLL 1 1ttutitutitetteesneetesnesueetessessnseteetssnsessetesnressstaesnressetaesnsesneetsesneesnnes 469
4-179. Register Call Summary for Register CM_CLKEN_PLL ...uuuuiiiiiiiie it rr e e s snnan e e annnees 472
O T O Y O I = 2 472
4-181. Register Call Summary for Register CM_CLKENZ2_PLL ..iiuuiiiiiiiiiiieiie i s esisensessnneenas 473
4-182. CM_IDLEST_CKGEN ...uutiueiiuiitintiaeiteatissss st sasaassssaassatsasssasss s s saesaesstaassaassansnnsnns 473
4-183. Register Call Summary for Register CM_IDLEST_CKGEN ....ciiiiiiiiiiiiiiiieiiiiinsisiisssiinnsessannns 474
4-184. CM_IDLESTZ2 _CKGEN .t tttttttittiiiiiiiissssssssssssssssssssssssmmmmssmmmmmmmmmmmssssssssssssnmmmmmmmmmmmmmmmmmmmmms 475
4-185. Register Call Summary for Register CM_IDLEST2_CKGEN ....iiiiiiiiiiiiiii i rnninn e nnnnes 475
T O Y O 8 10 | 0 475
4-187. Register Call Summary for Register CM_AUTOIDLE_PLL ...vviiuiiiiiiiiiiieiiie i sninensnesnneenas 476
T O Y O I | 476
4-189. Register Call Summary for Register CM_AUTOIDLEZ2_PLL ..uvviiiiiiiiiiiiie i nsiisessssiinesssnanes 476
L0 4 O S o 0 | I 477
4-191. Register Call Summary for Register CM_CLKSELL _PLL ...uuuiiiiiiiii i riiee s rriiae e e snnnne e anannns 479
L 1 Y O I 1St 479
4-193. Register Call Summary for Register CM_CLKSEL2_PLL +.uuutiiiiiiiitiiieiiine it snssssnssanesnas 479
T O Y O I S | 479
4-195. Register Call Summary for Register CM_CLKSEL3_PLL 1.uuuuiiiiiiiiseiiiiseiiiinsssiisnssssiinnssssanns 480
4-196. CM_CLKSELA PLL.tuuttuttneitesusesneetesnsesneesaeessesneetaseneesnsstaseneesnseteenaesnsesnessnesnresneesnernres 480
4-197. Register Call Summary for Register CM_CLKSELA PLL ...uuuiiiiiiiii i e rr e s ssnnne e ananns 480
L 1 T O Y O I S 481
4-199. Register Call Summary for Register CM_CLKSELS_PLL +iuuutiiiiiiiiiiiieiiie i sninesnessanesnas 481
4-200. CM_CLKOUT _CTRL utuuutiutiaenutiasssessssssssssssassssss ettt sas st tasssnstansassnstanssssaninnes 481
4-201. Register Call Summary for Register CM_CLKOUT _CTRL ..uuuiiiiiiiiieiiiieeiisiinesisiinssssninnssssannns 482
4-202. DSS_CM REQIStEr SUMIMAIY 1 uustiuutesusssnsssnessssssss ettt tasstasstanerastsinntannsin 482
01 T 1 Y O I S = N 1 482
4-204. Register Call Summary for Register CM_FCLKEN_DSS......uiiiiiiiiiiiiiiiiii i ssninnssssanns 483
4-205. CM_ICLKEN _DSS 1.ttuttuttueeuesutesneetesueseetesnsesneetesnsessstaeeneesnsetaesnessnsetaesneesnserneenaesnres 483

SWPU223G—-July 2007 —Revised August 2010 List of Tables 81

Copyright © 2007-2010, Texas Instruments Incorporated



Public Version & TEXAS
INSTRUMENTS
www.ti.com
4-206. Register Call Summary for Register CM_ICLKEN_DSS .....uiiiiiiiiiiiiiiiiiii i nsessnaeenas 483
4-207. CM_IDLEST _DSS uiiutiuutiutiuesutinseassstsasssaease sttt sas st sassaas st tassaastatsaasssaasssnssnnsnnes 484
4-208. Register Call Summary for Register CM_IDLEST _DSS....uuuuiiiiiiiiieiiiiitssiiannsssiiaisesiasinnessaninnns 484
4-209. CM_AUTOIDLE _DSS .ituttuetuetueetesneesneetesneesnsetestassnseteetassnretaeetaesnresnsetaesnsesneetiesneesnnes 484
4-210. Register Call Summary for Register CM_AUTOIDLE_DSS.....iciiiiiiiiiiiiiiiiiriinisessesaneenas 485
N I O O Y O I S I 485
4-212. Register Call Summary for Register CM_CLKSEL_DSS .....uiiiiiiiiiiiiriiiiiierisiasesinsisinssannenas 486
4-213. CM_SLEEPDEP _DSS ittt sastssassssastssass st saatssastssanstaisssannsins 486
4-214. Register Call Summary for Register CM_SLEEPDEP_DSS .....ciiiiiiiiiiiiiiiiiisiinssinnessssnnes 487
e S T 41, O I QS O I o I 3 3 487
4-216. Register Call Summary for Register CM_CLKSTCTRL_DSS....cutiiitiiiiiiiiiieiiiirisissnssanaeas 487
N A 1 Y O I S 5 I 1S 1S 488
4-218. Register Call Summary for Register CM_CLKSTST_DSS ...uuiiiiiiiiiiiiiiiieiiieissnrssinsssinrsaneas 488
4-219. CAM_CM ReQISIEI SUMIMAIY . ... uuteetiaeetaaaneesaaaateessaansaessaansaessaanntessaaannessaaannesssannnnessannnns 488
4 B O Y O I 1 = 489
4-221. Register Call Summary for Register CM_FCLKEN_CAM ....uiiiiiiiiiiiiiiiii i snnnesnessanesnas 489
7 1 1V [ I = V0 1 489
4-223. Register Call Summary for Register CM_ICLKEN_CAM ... .uuuiiiiiiiiiiiiiisiiiiss i sssiinnssssanns 490
4-224. CM_IDLEST CAM ..tuuituitneitetueetneetesuseteetesnretssteenesnsstsenesnseteenassnsstesnaesnrernesnaesnes 490
4-225. Register Call Summary for Register CM_IDLEST_CAM ...uuuuiiiiiiiiie i siaane s snannssssannneeasannns 490
A T O Y O N I T L 490
4-227. Register Call Summary for Register CM_AUTOIDLE_CAM ..iiiiiiiiiiiiiiiiiineiieisinrsnnss s snsesannsnas 491
4-228. CM_CLKSEL_CAM L.i ittt ittt st tea s e s aess s e et s s e s et e e s e s e s a st e s e s s e s a s a s s e s aanns 491
4-229. Register Call Summary for Register CM_CLKSEL_CAM ...uuuiiiiiiiiineiiiiineiiiisssiisinsssssinnnssssannns 491
4-230. CM_SLEEPDEP _CAM 11uuituiitttnettneetetueeteetesnseteetaesnsesestesnressetaesnsessetaesnersnretaernnesnnes 492
4-231. Register Call Summary for Register CM_SLEEPDEP_CAM. ...ttt iiiie e ssninsssannnnnssanannnss 492
S A 1 Y O I 1S I O I ] 1 492
4-233. Register Call Summary for Register CM_CLKSTCTRL_CAM ...uuiiiiiiiiiieiiiieiiissins i isnssanessas 493
S 1V I O I S 55 1 O 493
4-235. Register Call Summary for Register CM_CLKSTST_CAM .. .uuiiiiiiiineiiiiineiiiiiesisiinssssainsessaanns 493
4-236. PER_CM REQIStEr SUMIMAIY 1 uuutiuuteiusssstsssessssssass s sases st taisssatstanesastsinnsennsins 494
R A 1 Y O I 1 = N = 494
4-238. Register Call Summary for Register CM_FCLKEN_PER......uiiiiiiiiiiiiiiiiin i ssiinesessanes 495
4-239. CM_ICLKEN_PER 1.ttuttutttnettetutesneetesnseseetesnsetnsstesnsessetseneesnsetaeenessnsetnesnaesnsesnernaesnres 496
4-240. Register Call Summary for Register CM_ICLKEN_PER ... .ciiiiiiiiiiiiiiie i rriins e ssnnnneanannns 497
2 O O Y 10 S I 497
4-242. Register Call Summary for Register CM_IDLEST_PER ....iuiiiiiiiiiiiiiiii i s sneesinnenas 499
e T O Y O I I | 499
4-244. Register Call Summary for Register CM_AUTOIDLE_PER.....ciiiiiiiiiiiiiiieiiiiiies i ssninnsessannns 501
L T O, O S IR 501
4-246. Register Call Summary for Register CM_CLKSEL_PER ... ..ttt s eananes 502
4-247. CM_SLEEPDEP _PER ...ttt sttt st ssas st s s s e s s s s e e snanes 502
4-248. Register Call Summary for Register CM_SLEEPDEP_PER ......cciiiiiiiiiiiiiiieiiiiririasinieenieesnneenas 503
e T OV O I (S O I I = 503
4-250. Register Call Summary for Register CM_CLKSTCTRL_PER....ci it 503
3 I 4 O QS ) =1 504
4-252. Register Call Summary for Register CM_CLKSTST_PER .. .uiiiiiiitiiiiiiiiinisissinssnsenas 504
4-253. EMU_CM ReQISIEI SUMIMAIY .. . uuttetiuseetsssessssanesssaasssessaasssestsasssestsaisnestsssnnnsssssnnnessasnnns 504
Y 4, O S I L 504
82 List of Tables SWPU223G-July 2007 —-Revised August 2010

Copyright © 2007-2010, Texas Instruments Incorporated



& TEXAS Public Version

INSTRUMENTS

www.ti.com
4-255. Register Call Summary for Register CM_CLKSELL_EMU ....ciiiiiiieiiiiiiiieiieininrsniassnnssanessnnsnas 507
A T 1 Y O I (S O 1 I = 1 507
4-257. Register Call Summary for Register CM_CLKSTCTRL_EMU ..ciiiiiiiiiiiiiiiii i e nnees 508
4-258. CM_CLKSTST EMU t1itutitueitneruesneetesusesneesesnsesnsstassnsesnsstaeensesnsetaeeneesnsetnesnessnsesnesnernnes 508
4-259. Register Call Summary for Register CM_CLKSTST_EMU.....ciiiiiiiiiiiiiiiiiiiiiisissassnaeas 508
4-260. CM_CLKSELZ_EMU . .tuuutiutitiiutisenssitssssasisssss s st s saassan s ssas s sasssassasssassansnnes 508
4-261. Register Call Summary for Register CM_CLKSEL2_EMU ....ciiiuiiiiiiiiiiiiie i nessansesinnsnas 509
4-262. CM_CLKSELS_EMU . .tuuuiiutitiititinnsstssssasssssassassas e sa st sssaas st sasssassansaassnsaanssnssnnsnnss 509
4-263. Register Call Summary for Register CM_CLKSEL3_EMU ....uiiiiiiiiiiiiiiieiiiieisisnssninessnninness 509
4-264. Global_Reg_CM ReQiStEr SUMIMAIY ..uuueeiuuteiseisasirsssaasesaseesastssisssass e satstarerasisinrsannsins 509
L T 1 Y = I ] 510
4-266. Register Call Summary for RegiSter CM_POLCTRL c.uutiiiiiieieiiiiitneiriissessaisssssssssessssannnssssannnes 510
4-267. NEON_CM REQISIEr SUMMAIY ..t iuutestissssrase e sassssissessssssssass e e ssantssasssaanssaisesannsins 510
4-268. CM_IDLEST _INEON .. uuuuutiutineiatinnesaestsasesassss s sssaas s saasaassssaas st sassaassassanssnstasssnssnnsnns 510
4-269. Register Call Summary for Register CM_IDLEST_NEON.....uuiiiiiiiniiiiitneiiiississinnssssinnnssaaannns 511
4-270. CM_CLKSTCTRL_NEON 1ttt ttttttiittiiisssssssssssssassssssssssssessssmmmmmmmmmsssssssssssssnnmmmmmmmmmmmmmmmms 511
4-271. Register Call Summary for Register CM_CLKSTCTRL_NEON .....uuiiiiiiiiiiiiiiineiciineessnineeasanens 511
4-272. USBHOST_CM ReQISIEr SUMMAIY ... uuutetisasesssssnnssssisnesssassssssaassesssassnsssssssnesssssnnsessssnnns 512
4-273. CM_FCLKEN _USBHO ST 1t ttttttiiiiiiiiisssiiissssssssssssssssssssssssssmmmmmmmmssssssssssssmmmmmmmmemmmmmmmmmmmmms 512
4-274. Register Call Summary for Register CM_FCLKEN_USBHOST ...ciiiiiiiiiiiiiieiiisiianississisinssnnneas 512
4-275. CM_ICLKEN _USBHOST .tuuttuutiutiunersesussntsasssesasissassissasssssssasssantasesstinanin 513
4-276. Register Call Summary for Register CM_ICLKEN_USBHOST ....ciiiiiiiiiiiiiieiiiniris s sneesineenas 513
4-277. CM_IDLEST _USBHOST . ututiiutiutinsiatsssussassss st sssaassassassstsass s sas s s sassstsassasssansasssnes 513
4-278. Register Call Summary for Register CM_IDLEST_USBHOST ...uuiiiiiiiiieeiiiiissiiiisesissinesssnannns 514
4-279. CM_AUTOIDLE _USBHO ST 1ttttiiiiiiiiisssiisssssssssnsssssssssmmssssssmmmmmmmmsssssssssssssmmmmmmmemmmmmmmmmmms 514
4-280. Register Call Summary for Register CM_AUTOIDLE_USBHOST .....viiiiiiiiieiiiiiiinisnissisinssaneeas 514
4-281. CM_SLEEPDEP _USBHOST 1.uttuutiusiseiusissssisssssssiss sttt 514
4-282. Register Call Summary for Register CM_SLEEPDEP_USBHOST......iiiiiiiiiiiiiiiiiinineinieennaeeas 515
4-283. CM_CLKSTCTRL_USBHOST .utiiuutiistinustiruseianesassssissesassssisssasssane st 515
4-284. Register Call Summary for Register CM_CLKSTCTRL_USBHOST ...uviiiiiieiiiiiiriiiiinssniinnessaanns 516
4-285. CM_CLKST ST _USBHO ST 1tttiiiiiiiiiiiiisiisssinssssnsssssssssssssesssmmmmmmmmmmsassssssssssnnmmmmmmmmmmmmmmmmmmm 516
4-286. Register Call Summary for Register CM_CLKSTST_USBHOST ....cviiiiiiiiiiiiinirininnneenaaeenas 516
4-287. PRM INSEANCE SUMMIEIY 4 ttttttteetttstssssssssssssssssssssssssmmmememmmmmmmmmmmsssssssssssssmmii 516
4-288. IVA2_PRM REQIStEr SUMIMAIY . utttuuteusttsunsssase s sassssasss s ssiss s sanetaessantssasssaanetainesannsins 517
4-289. RM_RSTCTRL_IVAZ ..ttt e r it s e st s e st e s e s s n s s e s s e s a st a e s e s e anns 517
4-290. Register Call Summary for Register RM_RSTCTRL_IVAZ....uiiiiiiiiiiiiiiiiiis s irsir s ssaans 518
4-200. RM_RSTST IV At ttuitutitetueetneeterneeseetertesaretestaesnreaesteanretsetaesnsessetaesnsesnsetaesneesnnes 518
4-292. Register Call Summary for Register RM_RSTST _IVA2 ...t anane e sanaanes 520
4-293. PM_WHKDEP _IVAZ ..ttt st st s s st e e s s s s s e s et e e e e st s e s e s nanes 520
4-294. Register Call Summary for Register PM_WKDEP_IVA2 .....uiiiiiiiiiiiii i snee s 521
4-205. PM_PW ST CTRL IV A2 ..ttt ittt ittt et et e e st s e et s s e a e st s s e s et e s e s e s a e s e s nans 521
4-296. Register Call Summary for Register PM_PWSTCTRL_IVAZ ..eiiiiiiiiiiiiii i riiis s isiis s ssnnns 522
4-207. PM _PW ST ST IVAZ 1uiitiiiteiueetneeteet ettt e et aesaseteetaesaretestesnressetaesnsesnsetesnsesnretaesnaesnnes 523
4-298. Register Call Summary for Register PM_PWSTST _IVAZ ...t rriiee s ssnnan s ananes 524
4-299. PM_PREPW ST ST IV A ittt ittt st r e st e et a e st e e e s nanes 524
4-300. Register Call Summary for Register PM_PREPWSTST_IVA2 .. .uiiiiiiiiiii i s sanee s 525
4-301. PRM_IRQSTATUS IV A2 Lttt ittt sae st sa s s st s a e s s s s a s s s s s e st e s e s e an e s e saans 525
4-302. Register Call Summary for Register PRM_IRQSTATUS _IVAZ ...ttt i s sssiaessnnnnns 526
4-303. PRM_IRQENABLE_IVAZ ..1uititutiteiteetneeteetessasetestaesnsesestesnsesnsetesnsesnsetesneesnsetaernaesnnes 526

SWPU223G-July 2007 —-Revised August 2010 List of Tables 83

Copyright © 2007-2010, Texas Instruments Incorporated



Public Version & TEXAS
INSTRUMENTS
www.ti.com
4-304. Register Call Summary for Register PRM_IRQENABLE_IVAZ. ...t nnee s 527
4-305. OCP_System_Reg_PRM ReQISIEr SUMIMAIY +.uuueiuterissirsrerissisisrsasssanesassssisnssissaaneaieraneins 527
4-306. PRM_REVISION 1.uutuutiuutiutisenstsasssssssssssssassssssassss sttt ss s sas s sass s sasssassassasesansnnes 527
4-307. Register Call Summary for Register PRM_REVISION.....iiiuiiiiiiiiiiiiiiie i sissssissssnnssaneenas 528
4-308. PRM_SYSCONFIG . tiuutiiuutiruneinneiassssists st sate sttt saase s saststastesanetsisrssnneins 528
4-309. Register Call Summary for Register PRM_SYSCONFIG......cuiiiiiiiiiiiiiineiiiiiisisiisssninnssssannns 528
4-310. PRM_IRQSTATUS _IMPU ..1uiunituitneetesnerneetesnsesnestaesnsessetesneesnsetaesnessnsetnesneesnsetneennesnnes 528
4-311. Register Call Summary for Register PRM_IRQSTATUS_MPU....ciiiiiiiiiiiiiiiiini s aeenineenas 530
4-312. PRM_IRQENABLE_MPU ..uutiitiiutisiseitinsessiss s e ssssassssasssassasss s s sans s s ssesnssnsns 531
4-313. Register Call Summary for Register PRM_IRQENABLE_MPU......ciiiiiiiiiiiiiiiiiini s neeniaeenas 532
4-314. MPU_PRM REQISIEI SUMIMAIY .. .eteiieteeiiaateesaaanessaaaansessaantesssaansssssaansnsssaannnessssnnnesssannnes 532
4-315. RM_RSTST_MPU Lttt ittt sttt s st a s e s e st e ea e sranes 533
4-316. Register Call Summary for Register RM_RSTST_MPU ...iiuiiiiiiiiiiiiii s snneeaas 534
4-317. PM_WHKDEP _MPU . ...ttt stsassas s ssassasas e s s s s se s e s st s s s st e s a e s e s e s anesnanns 534
4-318. Register Call Summary for Register PM_WKDEP_MPU ......uiiiiiiiiiiiiiiiiii i s nnnnes 535
4-319. PM_EVGENCTRL_MPU L ttiittiiiiiiiiiiiiississssssssssssssssssssssssssssssmmmsssssssssssssnnnmmmmmmmmmmmmmmmmmmms 535
4-320. Register Call Summary for Register PM_EVGENCTRL_MPU .....uiiiiiiiii i e r e aannees 535
4-321. PM_EVGENONTIM_MPU .11ttt sttt sssasssas s sassasssssnssssssnninnes 536
4-322. Register Call Summary for Register PM_EVGENONTIM_MPU ....coiuiiiiiiiiiiiiiiininesiessnneeaas 536
4-323. PM_EVGENOFFTIM_MPU ..ttt st sss s sasaas st s st sa s sassassaa s sasse s aas s s sn s sansnannss 536
4-324. Register Call Summary for Register PM_EVGENOFFTIM_MPU ....ciiiiiiiiiiiiiiieiiiinsiessnninnes 536
4-325. PM_PWSTCTRL_MPU . ttttiiiiiiiiiiiiiiiissisisssssssssssssssssssssssmmmmmmmmsssssssssssssnnmmmmmmemmmmmmmmmmmmmms 537
4-326. Register Call Summary for Register PM_PWSTCTRL_MPU ..ot e r e nnnnees 538
4-327. PM_PWSTST_MPU . ututiutisentiserseissnssrassss s ssa st aas st s as s st e s sansnes 538
4-328. Register Call Summary for Register PM_PWSTST_MPU.....iiiiiiiiiiiiieiiine i s sssssanesnas 538
4-329. PM_PREPWST ST _MPU ..ttt rssss st sasaas st s st s s sas st s ssae s s st s s s s e saeannans 539
4-330. Register Call Summary for Register PM_PREPWSTST_MPU ....uuuiiiiiiiiiiiiiii i sssisessnsinns 539
4-331. CORE_PRM REQISIEI SUMMAIY .+ uuuteuuetsuntsrussiasssasssssns ettt tasssantssassssanstsinssannsins 539
e 1 Y S S0 O 540
4-333. Register Call Summary for Register RM_RSTST_CORE .....ciiiiiiiiiiiiiiiseiiiiss i ssinnessasanns 541
4-334. PM_WKENIL _CORE ..utttttttiiietniiiiisssssssssssssssnssssssssssmmmmsssmmmmmmmmssssssssssssssnmmmmmmmmmmmmmmmmmmmmms 541
4-335. Register Call Summary for Register PM_WKENL_CORE......coiiiiiiiiiiiii i s an e eananees 542
4-336. PM_MPUGRPSELL _CORE ...utiuutiusiseiutisssasisessssssass sttt 542
4-337. Register Call Summary for Register PM_MPUGRPSELL_CORE......c.iiiviiiiiiiiiiiiiii i 544
4-338. PM_IVA2GRPSELL_CORE ..uuuiiutieiiaeitinsiitiaestsasas st saassasssssassssaassassssanssssanssnesanannss 545
4-339. Register Call Summary for Register PM_IVA2GRPSELL _CORE ......ciiiiiiiiiiiiiiiniiiiiiensiinnssnnnnns 547
4-340. PM_WKST L _CORE .uuutttiiiiiiiiiiiiiiiiiissssssssssssssssssssssssmemsssmmmmmmmmmssssssssssssnnmmmmmmeemmmmmmmmmmmmms 547
4-341. Register Call Summary for Register PM_WKSTL CORE .....ciiiiiiiiiiiiiiee i sreiaesssnannssananess 549
4-342. PM_WKST3_CORE ..utiuutiutiseiutinesaeisssstrasisesassssass sttt tassassnstanssieransanns 549
4-343. Register Call Summary for Register PM_WKST3_CORE .....ciiiuiiiiiiiiiiiiiiie i s sasesaneesas 550
4-344. PM_PWSTCTRL_CORE ..ttt ittt it sse s s st e st s e s st s s e s e s s s a e s e saa e saeanans 550
4-345. Register Call Summary for Register PM_PWSTCTRL_CORE .....uuuiiiiiiiieriiiiiesniinesissinessasinnss 551
4-346. PM_PWSTST _CORE .iruiituituetueeteruesneeteenessnsetestassnsetestaesnretasetaesnresasetaesnsesneetoerneesnees 552
4-347. Register Call Summary for Register PM_PWSTST_CORE ....ciiiiiiiiiiiiiii i srriiane s ssnnans e ananeas 552
4-348. PM_PREPWST ST _CORE ..ututiiutiutiseiatissrasisssssssias sttt ssssanrnnes 553
4-349. Register Call Summary for Register PM_PREPWSTST_CORE .....ccviiiiiiiiiiiiiiiiinieeininenaneenas 553
4-350. PM_WHKENS_CORE .. .tuiutiutiiaiititeraestsstras s sassasaas st saa st ss e as st s s e s st s s s s st aanesnesnanss 554
4-351. Register Call Summary for Register PM_WKEN3_CORE......ciiiiiiiiiiiiiiiiiiii i s snnanees 554
4-352. PM_IVA2GRPSEL3 _CORE 1iiiiiiiiiiiiiiiiiiiiiiisssssssssssssssssssssssssssssssssssssssnnnsssssssssssssssnns 554
84 List of Tables SWPU223G-July 2007 —-Revised August 2010

Copyright © 2007-2010, Texas Instruments Incorporated



& TEXAS Public Version

INSTRUMENTS

www.ti.com
4-353. Register Call Summary for Register PM_IVA2GRPSEL3_CORE ......ciiiuiiiiiiiiiiriri i sninenineeas 555
4-354. PM_MPUGRPSEL3_CORE ...ttt sssassssssaas s ssas st sassaas s saassnssnsssssnnsnns 555
4-355. Register Call Summary for Register PM_MPUGRPSEL3_CORE......ciiiiiiiiiiiiiineiiiiiiesinsinesnnannns 555
4-356. SGX_PRM REQISIEI SUMMEAIY . .tiuutessinstsrse s sassssisse st sans e ssantssasssannstaisesannsins 555
S A Y I S S RS € 556
4-358. Register Call Summary for Register RM_RSTST_SGX .uiuuuuuiiiiiinieiiiiistsririnsissiinisssiasisnssaainnns 556
4-359. PM_WHKDEP _SGX .\ uuuttttttttteeensisisissssssssssssssssssssssmsmmmmsmmsmmmmmmmmmmmssssssssnmmmmmmmm 557
4-360. Register Call Summary for Register PM_WKDEP_SGX ....uuuiiiiiiiiii i i ssninneananns 557
4-361. PM_PW ST CTRL_SGX 1 uuttuttseiutiunernesusssstrasssesssssass sttt 557
4-362. Register Call Summary for Register PM_PWSTCTRL_SGX .tiiiutiriutiiiniiiineinierriieiierisiainrsanneas 558
4-363. PM_PW ST ST _SGX tuutuutiueiueiutinernestsautissss sttt taseaas st tasssastassassnstaessinsnnisnes 558
4-364. Register Call Summary for Register PM_PWSTST_SGX t.uuuuiiiiiintneiiiiineiiiisssiisiisnssssinnnssasannns 559
4-365. PM_PREPW ST ST _SGX 1 tttttttttttsitttiissssssssssssssssssssssmmmmmmmmmmmmmmmmmmmmmsssssssssmmmmm 559
4-366. Register Call Summary for Register PM_PREPWSTST_SGX ittt sianinsssannnnnssanannss 559
4-367. WKUP_PRM ReQISIEr SUMIMAIY .. tutiiuutetissnessssissssssissesssaassssssaassssstaasnssissisnssssisnnssisssnnns 559
4-368. PM_WKEN_WKUP ....ituiitneinetneeteenesneeteeneesnsetestessnsetestesnretestaesnsessetaesnsesneetsesneesnnes 560
4-369. Register Call Summary for Register PM_WKEN_WKUP ...ttt rrnn e e nnnaes 560
4-370. PM_MPUGRPSEL_WKUP .ttt ssas s ssas s sas s ssas s s snnsnnes 561
4-371. Register Call Summary for Register PM_MPUGRPSEL_WKUP ......cciiiiiiiiiiiiiii i neennneeas 561
4-372. PM_IVA2GRPSEL _WKUP . ..ttt ssssas st sas st sa st sesa s s s s s s st s s s s s s aanesassnannss 561
4-373. Register Call Summary for Register PM_IVA2GRPSEL_WKUP .....cvviiiiiiiiiiii i s ennnaes 562
A-374. PM_WKST _WKU PP . st ttttttttiieetiiiiiiissssssssssssssssssssssssssssssssmmmmmmmmssssssssssssnnnnmmmmmmemmmmmmmmmmmmmmns 562
4-375. Register Call Summary for Register PM_WKST_WKUP ... e r e e e e 563
4-376. Clock_Control_Reg_PRM ReQIStEr SUMMEAIY ...ueiiietieiiiinnesraissnesisissesisaissssisainrsssaannssssaannns 563
N 1Y O I 5 ] 564
4-378. Register Call Summary for Register PRM_CLKSEL ....ciiiiiiiiiiiiiieeiiiaie s iaas e sssniansssnnnnnesasanns 564
4-379. PRM_CLKOUT _CTRL 4tuuttuttustrutiussssesunsssrasisssassssasssessssssssaesstasssstansasrasaan 564
4-380. Register Call Summary for Register PRM_CLKOUT_CTRL ..vviuuiiiieiiiieiiieiiiessiarssnssnnessasesanneas 565
4-381. DSS_PRM REQIStEr SUMIMAIY . utuuuteusstsussssasesansesassesisnsrasessistsasssanetasssatsrasstaneraierannsins 565
S A o 1Y S IS 1S3 T 565
4-383. Register Call Summary for Register RM_RSTST_DSS ..uiiiuiiiiiiiiiiiitirisiiiesitsinneriasssnnrsanneas 566
4-384. PM_WHKEN DS S .. uiiutittiutitentitiae st sasrastssaae s s s s s et et s s et e e s et e s e s e s e st s s snnesnanns 566
4-385. Register Call Summary for Register PM_WKEN_DSS ...ttt i s ssnnessasanns 566
4-386. PIM_WHKDEP _DSS ..euuttuttuetuerutesneesesuseseetesnsesestaesnsessetaeeneesneetaeeneesnsetaeenmesnretneeaesnnes 567
4-387. Register Call Summary for Register PM_WKDEP_DSS ...ttt rriins s ssnnn e snanns 567
4-388. PM_PW ST CTRL_DSS 1. iutiutittiutisersestsst et e st e s e s e s rarans 567
4-389. Register Call Summary for Register PM_PWSTCTRL_DSS....icuiiiiiiiiiiiiieiiiisinsissninesasesanneas 568
T L0 T =V I S VS IS I 17 568
4-391. Register Call Summary for Register PM_PWSTST _DSS ...uuuiiiiiiiireiiiiineiiiiissiniisnssasinnnssssannns 569
4-302. PM_PREPWSTST _DSS 1ttuttuttuettnetuernreterneesnretestassnsetestaesnresaeetaesnresaeetaesnresneetierneesnnes 569
4-393. Register Call Summary for Register PM_PREPWSTST _DSS. .ttt iriinesssnnnnseananns 569
4-394. CAM_PRM REQISIEI SUMIMAIY .. uuttiiustetisiussessssssessssiasnsssaassestsaassssssaasssstsssssnstssssnnsssssnnnns 569
4-395. RM_RSTST CAM L.euuituiitneitetueesneetesnseteeteenretaestaeenesasetaeeneesnsetaeenaesnsetsennesnserneesaesnres 570
4-396. Register Call Summary for Register RM_RSTST _CAM ..ttt iiine s raaine s srnins e sanannaessanns 570
e o VAT I T L 571
4-398. Register Call Summary for Register PM_WKDEP_CAM ....uuiiiiiiiiiiiieiiie it sinsssnssssisssanesnas 571
4-399. PM_PWSTCTRL_CAM. ..ttt sttt seese st st a st s s e s s st s s st n s s s s e aanesaesnans 571
4-400. Register Call Summary for Register PM_PWSTCTRL_CAM ...ttt i i sssninnssssnnns 572
4-401. PM_PW ST ST _CAM Lttttttttiiteeeniisttsissssssssssssssssssssssssmmmmmmmmmmmmmmmmmmssssssssssssnmmmmmmemmmmmmmm 572

SWPU223G-July 2007 —-Revised August 2010 List of Tables 85

Copyright © 2007-2010, Texas Instruments Incorporated



Public Version & TEXAS
INSTRUMENTS
www.ti.com
4-402. Register Call Summary for Register PM_PWSTST_CAM . ..uuiiiiiiiiitiiieriiteiinessinsssissnnnssansssinesias 573
4-403. PM_PREPW ST ST _CAM .ttt rassas st sasaas st saas st s e st s s s sassaat st aass e sansnns 573
4-404. Register Call Summary for Register PM_PREPWSTST_CAM ..iiiiiiiiesiiiissisninssissinessanannns 573
4-405. PER_PRM REQISEr SUMIMEAIY . .ttuuuteusstnuntssaseiass st sss sttt saessansssnsssannstsinssannsins 573
4-406. RM _R ST ST _PER 1.ttt st s st s s e e et e e e s e s 574
4-407. Register Call Summary for Register RM_RSTST_PER ..ciiiiiiiiiiiiiieiiiiii s s ssanns 575
4-408. PM_WKEN _PER .. uittttttttiiieeiiiiiiiiisssssssssssssssssssssssssssssmmmmmmmmmmssssssssssssnnmmmmmmmmmmmmmmmmmmmmmm 575
4-409. Register Call Summary for Register PM_WKEN_PER ... .t rriies s snianeeananns 576
4-410. PM_MPUGRPSEL_PER ...ttt st s s st s s sas s s s s s e s s e e s s s nanes 576
4-411. Register Call Summary for Register PM_MPUGRPSEL_PER ......coiiiiiiiiiiiiiiiini i neenineeeas 578
4-412. PM_IVA2GRPSEL_PER ...ttt it stsas s sa st sssassassa s as e saa s s saesaassnannss 579
4-413. Register Call Summary for Register PM_IVA2GRPSEL_PER......ccciiiiiiiiiiiii i i nsnaes 581
A-A414, PM_WKST _PER . tutttttttttiieeeiiiitiissssssssssssssssssssssssssmmemmmmmmmmmmmmssssssssssssnnmmmmmmmmmmmmmmmmmmmm 581
4-415. Register Call Summary for Register PM_WKST_PER.....iiiiiiiiiii it rrsine s ssnnna e ananns 583
4-416. PM_WHKDEP_PER ..ttt s e s st sssaassas s s et s s st sa e snanes 583
4-417. Register Call Summary for Register PM_WKDEP_PER ......uiiiuiiiiiiiiiiiiiriinsnassinssaneenas 584
4-418. PM_PWSTCTRL_PER ...ttt sttt sae s e st s e s e s s s e s s s s s s s s s s s a s s e s n e s e snanss 584
4-419. Register Call Summary for Register PM_PWSTCTRL_PER....ciiiiiiiiiii i 585
O T Y VY S IS0 I = 585
4-421. Register Call Summary for Register PM_PWSTST_PER ...uuuiiiiiii i e e 586
4-422. PM_PREPWSTST_PER ..ttt tssasssas s sassssaas s sasssas s s sansansnnes 586
4-423. Register Call Summary for Register PM_PREPWSTST_PER.....ciiiiiiiiiiiiiiriiiniae e snneenas 586
4-424. EMU_PRM REQISIEI SUMIMAIY .. .uteiieteeiiiatessaaanessaaansesaaaansasssaansasssaannasssaannnssssannnssssannnes 586
4-425. RM_RSTST_EMU utiutiuutiutinenntissse sttt sttt saassas s s s s s s tassasssansanes 587
4-426. Register Call Summary for Register RM_RSTST_EMU ..uiiiuiiiiiiiiiiiiiii i ssinnsnaeeaas 587
4-427. PM_PWSTST_EMU ittt st s ssssassasassas s s st ss s s s st s s s s st s s e s s s a e snesnannss 588
4-428. Register Call Summary for Register PM_PWSTST_EMU ....uuiiiiiiiiiiiiiiiii i ssiiae s snnnnees 588
4-429. Global_Reg_PRM RegQiStEr SUMMEAIY .. .uuiuuttrteitsiinsesiste sttt saessatssassasansraisssannsins 588
4-430. PRM_VC _SMP S S A . itiiitttiittiate sttt e e s s s s e e s e e e e s s n s eaa e 589
4-431. Register Call Summary for Register PRM_VC_SMPS_SA ...ciiiiiiiiiiiiiiiiiiiiiii i ssnnnns 589
4-432. PRM_VC_SMPS VOL_RA .. tuitutitnetutetetteeteeteetaeetasteetestaesretaeetaesnresaeetaesnsesneetierneesnnes 590
4-433. Register Call Summary for Register PRM_VC_SMPS _VOL_RA ...t i rniin e ennnes 590
4-434. PRM_VC_SMPS_CMD_RA .ttt sttt sansans 590
4-435. Register Call Summary for Register PRM_VC_SMPS_CMD_RA... ..ttt i aeesinneas 590
4-436. PRM_VC _CMD_VAL_D .uiiutiutiiutitiasitssesaesssaassasas e ss st e saas st s saas s saasaastassanssnnsnns 591
4-437. Register Call Summary for Register PRM_VC_CMD_VAL_D..uviiiiiuiieiiiiiiieiiiiinesisiinssssiinnsessaanns 591
4-438. PRM_VC_CMD_VAL L tuttuiiunetueirneetesueseesesnsesneetaeeneesnssteeneesnsetaeenessnsetaesnaesnsernesnaesnnes 591
4-439. Register Call Summary for Register PRM_VC_CMD_VAL_L...ciiiiiiiiiiiiiiei i ssnnnnessnness 592
0 T e 1Y YL O O L O 592
4-441. Register Call Summary for Register PRM_VC_CH_CONF ....ciiuiiiiiiiiiiiiiiiiri i snneenas 592
A e Y YL O 12 @ ] 593
4-443. Register Call Summary for Register PRM_VC_I12C_CFG . ..uuuiiiiiiiiiniiiiiineiiiinssissisessssinnnssasannns 593
4-444, PRM_VC_BYPASS VAL ..o1uiiuiituiitneitietetteetestnsetestassasetsstesnsetaeetaesnsesasetaesneesneetieraesnnes 593
4-445. Register Call Summary for Register PRM_VC_BYPASS VAL ...ttt i ssnnnnnsennanns 594
T e Y S I I 594
4-447. Register Call Summary for Register PRM_RSTCTRL «.uuuiiiuiiiiiriiiie it s s s sninsssiessaneenas 595
4-448. PRM_RSTTIME ettt st saassas s s s s saa s s st s et e sae s e e s e s s s s s e s a e s et e e n e s e anns 595
4-449. Register Call Summary for Register PRM_RSTTIME....coiiiiiiiiiiiiiiiii i i s nnans 595
L O L S 1 ) 595
86 List of Tables SWPU223G-July 2007 —-Revised August 2010

Copyright © 2007-2010, Texas Instruments Incorporated



& TEXAS Public Version

INSTRUMENTS

www.ti.com
4-451. Register Call Summary for Register PRM_RST ST 1.uuuiuutiiiiiiiieiiieriieiineinssissssisssanssasesannssas 597
Sy = 1V YL@ I I I 597
4-453. Register Call Summary for Register PRM_VOLTCTRL .ouiiiuiiiiiiiiieiiiieniies s ssninnnsssnnns 598
4-454, PRM_SRAM _PCHARGE ..t iiiiiiiiiiiiiiiiiiiiiiiiss s s sss s s s s s ssss s sssss s s s s s e e e s s s ssssssssssnnns 598
4-455. Register Call Summary for Register PRM_SRAM_PCHARGE .......ccoiiiiiiiiiii i aanaes 598
4-456. PRM_CLKSRC _CTRL 4tuuttuttuseiutiussssesssserasisssassssss sttt 599
4-457. Register Call Summary for Register PRM_CLKSRC_CTRL ..vviuuiiiieiiiieiiieiieisiarrinssnnssasssanneas 599
Y T w1V I 600
4-459. Register Call Summary for Register PRM_OBS......uuuiiiiiiiiiiiiiisiiissisaisssssssissssssinnnssasannns 600
4-460. PRM _VOLTSETUPL Ltttititiiiiiiiiiiiiiissssssssssssssssssssssssmmsmmsmmmmmmmmmssssssssssssnnmmmmmmmemmmmmmmmmmmmi 600
4-461. Register Call Summary for Register PRM_VOLTSETUPL ....ciiiiiiiiiiiiiieiiiite s ssrieesssninessanannees 600
4-462. PRM_VOLTORFSET .utuuutiutiusenutsustsesasssssaeisssasastss ettt 601
4-463. Register Call Summary for Register PRM_VOLTOFFSET ...uuiiiiiiiiiiii i ssinssnee e 601
G e Y O 0] i 10 601
4-465. Register Call Summary for Register PRM_CLKSETUP ....uuuiiiiiiiiieiiiiie i ssinsssssinnessanannnss 601
4-2466. PRM P OLCT R uuuuuttttttttnsssssssssssssssssssssssssssssssssmsmmmmmssmmmmmmmmmmssssssssssssnnmmmmmmmm 602
4-467. Register Call Summary for Register PRM_POLCTRL ..uiiiiiiiiiiiiee i iiiiee s rrsine s rsniane s ssnnnnnessannns 602
4-468. PRM_VOLTSETUPZ ..uuuutiutistiutiustsestssesasissssssssass sttt tasssesanianes 603
4-469. Register Call Summary for Register PRM_VOLTSETUPZ2 ....ciiiiiiiiiiiii i s snnsenaneeas 603
4-470. NEON_PRM REQISIEI SUMIMAIY .. tiinteeiiaeessaantesssaanseessaansasssaanssessaanssesssannnessssnnnsessannnes 603
o O Y S IS N1 = 603
4-472. Register Call Summary for Register RM_RSTST_NEON ....uiiiiiiiiiiiiiiii i sninesneesaneenas 604
4-473. PM_WKDEP_NEON ... ettt s sssasas st s st ss e s st s s st s s s s s st aaaesnesaeanss 604
4-474. Register Call Summary for Register PM_WKDEP_NEON .....ciiiiiiiiiiiiiiiiiiiiniissninssssanns 605
4-475. PM_PWSTCTRL_NEON L1t tttttiiiiiiiiiiiiisisissssssssssssssssssssssssssssssssssssssssssssnsnnmmmmmmmmrmmmmmmmmmns 605
4-476. Register Call Summary for Register PM_PWSTCTRL_NEON .....uuiiiiiiiiiiiiiiiesiraine e sannnnssananness 605
A =V I 1V S 1S 1= 606
4-478. Register Call Summary for Register PM_PWSTST_NEON ....ciiuiiiitiiiiieiiieiiirissinsnissisinssaneeas 606
4-479. PM_PREPWSTST_NEON . utitiutiueiseiatsseasssssassatsassassssaas e sass st sassaassassasssnstnsssssnninns 606
4-480. Register Call Summary for Register PM_PREPWSTST_NEON ....uuiiiiiiiiiiiiiiiiiiie i ennnaes 607
4-481. USBHOST_PRM ReEQISIEr SUMIMAIY 1 uuuttateiuseissssssssstssassssastssinssssstaisssasssasesasisinrsannsins 607
4-482. RM_RSTST _USBHOST 1uuutiiuttiiuteianstssterseisssisss st sassssasts st saiss et st esaneiaisssannsins 607
4-483. Register Call Summary for Register RM_RSTST_USBHOST ...iiiiiiiiiiiiiieeiiiineisiinnssniinesssnanns 608
4-484. PM_WKEN _USBHOST 1ttttitttiiiiiiiiiinsssissssssnssssssssssmmmmmmmmmmmmmmmmmsssssssssssmmmmmmmmmmmmms 608
4-485. Register Call Summary for Register PM_WKEN_USBHOST .....cuviiiiiiiiiiiiiiinisi s ssnneenas 609
4-486. PM_MPUGRPSEL_USBHOST ..uutiutiustiutisississsernissraessiassrssassssiassans s 609
4-487. Register Call Summary for Register PM_MPUGRPSEL_USBHOST ...ciiiiiiiiiiiiieeeissinneesnnnnnnesnnnnnes 609
4-488. PM_IVA2GRPSEL _USBHO ST ...iutiutiiutitiatiatisestsaiaasstsaassassssaas st sasssas s saassssasssssnnsnns 609
4-489. Register Call Summary for Register PM_IVA2GRPSEL_USBHOST ...ciiiiiiiiiiiiiiiiii i snnaes 610
4-490. PM WK ST _USBHO ST euuitueitetntttneeternseteetesnseseetesnresestaesnressetaeenressetaesneesnrernernesnres 610
4-491. Register Call Summary for Register PM_WKST_USBHOST ....cuviiiiiiiiiiiiiiiii i iriasnnsnnaenas 610
4-492, PM_WKDEP _USBHOST .tuuttustiutiussseiussserasssessintsssssassassssassssiasssstinarian 611
4-493. Register Call Summary for Register PM_WKDEP_USBHOST ....ciiiiiiiiiiiiiieiiiininie s sneesineenas 611
4-494. PM_PWSTCTRL_USBHO ST .. uiiutitiititeiaertsat st sas s s ss st s srasss s sae s s s s s s s s s e saasannsaes 612
4-495. Register Call Summary for Register PM_PWSTCTRL_USBHOST ...cviiiiiiiiiiiiiiesiiiinnsssinnesssnnnnss 612
4-496. PM_PW ST ST _USBHO ST 1iiiiiiiiiiiiiiiiiiiiiiiiissssssss s sssssssssssssssnssssssssnnnssssssssssssssssssssnns 613
4-497. Register Call Summary for Register PM_PWSTST_USBHOST ... .uiiiiiiiiieiiiiine i ssninnesannnens 613
4-498. PM_PREPWST ST _USBHO ST .uuutiutiiutiutiserstisssssrsiass st sassasssssasssssanians 613
4-499. Register Call Summary for Register PM_PREPWSTST_USBHOST ..viiiiiiiiiiiiievniiere e snnneeeennnes 614

SWPU223G—-July 2007 —Revised August 2010 List of Tables 87

Copyright © 2007-2010, Texas Instruments Incorporated



Public Version & TEXAS
INSTRUMENTS
www.ti.com
ST V[ 4o To @ TH 1) = gl 0TS o 1o o 617
5-2.  MReqINfo QUalifier DeSCIIPIION . ..t ettt e et e e et e e s s aase e s saaan et saann e s ssannn e e ssannnessannnnsss 617
5-3. SResp Qualifier DESCIIPLION . uuueetssaeeiisiaeeessaneessaassse s saaasse s saasae st asaanssssaannrsssannrnsssannnnesss 617
o G BN | 111 F= 10 G2V =] £ 620
Lo TR I B 1= 10 1= Ao = ) 620
ST I @ = 1= o] o =T o1 621
o N I @ ] = 1= o [ Y0 =T o] £ 621
o TR I o gl | 1T Lo 2o 1T o | 622
Lo T I T B I L0 L Y0 =] | 622
5-10.  LA-EMU INtiatOr AQENTS 1 uuuteseietirseiate s sats et sr e st s s e s s e s s s s s aa s e san e e san s s san e saneannns 622
5-11.  LA-EMU Target AQENES 1uuuiiiiiiiiiiiiiiaeasesssseeessssssassasaaassassssssatsseesesstssssmmssssssnsnnnnnnns 622
5-12.  LA-WakKeup INtator AQENT «..uuueeeiiiieeeisiiate st s s aats s s saass e st saaae st ssaan s s ssaa s e e ssannnnessannnnnsss 623
5-13.  LA-WaKEUD Target AQEBNTS e uueiuetiuseiteiassssstsrsssssesasssaats s ssas s ssassaststanesansssanssannsinnns 623
LI S @0 ] =T 117§V, - L1 D 623
5-15. L3 INtErCONNECE ClOCKS 1uuuuteiissiiistiististenasseriste s iss st rass et ssa s ssseiannesassssaansransianns 625
o T I B [ 1= {070 i 1= od =T 625
5-17. L3 Interconnect POWET DOMEIN +.uuutiuuseiiteiiseissnssseiase st sss e sss s sassssane i ssanssansianes 625
5-18. L3 Interconnect Hardware REQUESES ..uuuiiuuuesiiiieteeisitssssastesssaassesssainessssinnssssannnssssannnnesss 626
5-19.  INItiAtOrID DefinMitiON .. uusisusseee i r e e 626
5-20. Target Firewall and Region ConfigUration .........uoeeeeiirieieiriiaeeraaaee s sranae s s saanne s saaannnesaannnees 627
5-21. L3 Firewall Size Parameter Definition ....uvveeiiieiiiiiiiiiiiiii i s 630
5-22. MReqInfo Parameter COmMDINALIONS «..uuuiteiiseiiii i s r s s areaanes 633
5-23. L3 Firewall Permission-Setting ReGISIEIS .. .uuiuuiiisiiiiseiiitii i raaes 634
5-24. L3 Firewall Error LOgQing REGISIEIS .. uuuuiiuuetsiisiateessitssssaiasssssaisssesssinessssannnssssannnnsssannnnesss 635
o TR 1 (0] I/ 0T 639
5-26. CODE Field Definition . uuuuusessessssssusessseissssistssissssisssssssaserassesassssassssass s sasssansraseisns 639
5-27. L3 Timeout Register Target and Agent Programming «.....eeeesesesessrmissesssmisnnssssinnnssssinnrssimannneiss 640
5-28. L3 EXtErNal INDUL FIagS .« uueeiueiiatiittinte s site e s st e s s e s st s s e s sa e s sa s s s n s rneanans 642
5-29. L3_SI_FLAG_STATUS_O0 for APPlICAtION EFTOr .....ueeseiiiieeesiaaieesaaaiee s saaiane e ssaanne s sannnnessannnnesss 643
5-30. L3_SI_FLAG_STATUS_ 1 fOr DEDUG EITOr .uuueiusiiuiisirseisinsirsiissesisssssnssnsssssasssassnnesassnnsns 644
ST 3 I {0 G 1= =T o 648
5-32. MReqInfo Parameter EXAMPIE ...ttt s st e s s e s r s n e a e 649
L 2 N 0151 =T g o] ST 0] = Y/ 652
5-34. Initiator Agent COmmON REQIStEr SUMIMAIY ... uuuiuutiruseiee i sarresaiss it saresasrssinssanssianns 653
5-35. Initiator Agent CommoON REGIStEr SUMMAIY . ...uuuueeernteetraanresssaansresaaaneessaaanressaannreessaannessss 653
5-36. Initiator Agent CommoN ReiStEr SUMIMEAIY .. uuuuuuuueeirrutessrantssssaissesssaissssssinnnsssaannrssssannnnssss 653
5-37. Initiator Agent CommON REQIStEr SUMIMAIY ... uuuiuutiruseiaueeiaseerinre s s saisssasssaresirssinssanssranes 653
5-38. L3 _IA COMPONENT .uutiuutitiaesttssatsesaassssaas e ss st s saas e saa s st s s s sassassaa s s s aasssnsnnsnnss 654
5-39. Register Call Summary for Register L3_IA_ COMPONENT ...ttt i s snnnneeas 654
T I T 1N o0 ] = =S PRSP 654
5-41. Register Call Summary for Register L3 1A _CORE . ...ttt i s s s s rannaeeas 654
5-42. L3 _JA AGENT_CONTROL .utuuttuttiutiussssiussnssstissraessssatsssass st 654
5-43. Register Call Summary for Register L3_IA_AGENT_CONTROL ....uviiuiiiiiiiiiieiiieiirisinssnseinnes 656
5-44. L3 JA AGENT _STATUS ittt ittt et s e s e st s s s st s s e aaaesnesnanss 656
5-45. Register Call Summary for Register L3_IA_ AGENT_STATUS ...uiiiiiiiii i s nanee e 657
5-46. L3 1A ERROR_LOG .uuivuuitnertnetnsetneetesnsesneetesneesasetssnessnsetaseneesnessaeesnesnsesasesneensesnnesneenns 657
5-47. Register Call Summary for Register L3 _IA_ ERROR_LOG ...iiiiiiiiiiiiiiiiiiie e sriineessnnne s snnnneeas 658
5-48. L3 _IA ERROR_LOG_ADDR ...tuiuttutiutissiatssssnnisssesssssssisesessiastrssassinaasiiaain 658
5-49. Register Call Summary for Register L3_IA_ERROR_LOG_ADDR ....icuiiiiiiiiiiiiiiieiiirininrnnnsinnes 658
88 List of Tables SWPU223G-July 2007 —-Revised August 2010

Copyright © 2007-2010, Texas Instruments Incorporated



& TEXAS Public Version
INSTRUMENTS
www.ti.com
5-50. Target Agent CommON REQISIEr SUMIMEAIY . ..uuueuuutsruneirserssessanterasessasrssisssansssainesasssirsrnssianns 659
5-51. Target Agent CommoON REJISIEr SUMIMAIY . uuuuueuruutsruseirserassesiateraseesassssasssasesannerasssarsrareianns 659
5-52. Target Agent CommoON REGIStEr SUMMEAIY .. .ueeuiuuueeerrinnnesrannsessssissnesssainnssssianneessannrnesiaasnness 659
5-53. Target Agent CommON REQIStEr SUMIMEAIY .. .uuueuuutsruseireeiaeesante st sasstainerasssarsrnnsianns 660
5-54. L3 _TA_COMPONENT L.ttt st ae st e s e st e s et s s st s e s a s s s s s s e s s s a e s e e s e snans 660
5-55. Register Call Summary for Register L3_TA COMPONENT ...ttt ssiinnssssinnrsessannnnenss 660
B5-56. L3 T A CORE ittt sttt ettt e e 660
5-57. Register Call Summary for Register L3_TA CORE ....ciiiiiiiiiiii i e s s e s aaannneeas 661
5-58. L3 _TA_AGENT_CONTROL 4 uutiutiiutisististssestiserss st sasssas st sansanes 661
5-59. Register Call Summary for Register L3_TA_AGENT_CONTROL.....iiiuiiiiiiiiiiiiiieiinisinssnnseianes 662
5-60. L3 TA AGENT ST ATUS . ettt ittt sttt s e s st s s s s n s s aa e aan e anesnannss 662
5-61. Register Call Summary for Register L3_TA _AGENT_STATUS ....uiiiiiiiiiiiiiiiriis e ssnnanenas 663
5-62. L3_TA ERROR_LOG .tuuutiuteiittisteite s isesiaasssaatssaasssa s ssaa s saats s s s aa s s saa s saa e sanesannssnss 663
5-63. Register Call Summary for Register L3_TA ERROR_LOG.....iciiuiiiiiiiiiiiiiiie e rriineessannne s snannneeas 663
5-64. L3 _TA_ERROR_LOG_ADDR ..tuutiiutitistintenssstissraesssssssssasssssasssassassss s sasssssansanes 664
5-65. Register Call Summary for Register L3_TA_ERROR_LOG_ADDR ....cciiiiiiiiiiiiiieiiininininsinnseines 664
5-66. RT REQISIEr SUMMIAIY .t tuutetsetnstsrasessse et sas s saas e s s st sras s aansrassssannsraressnns 664
5-67. L3 _RT_COMPONENT . .uttuututiuterusrsssssas sttt aa s saassar s tas s sarrnnes 664
5-68. Register Call Summary for Register L3_RT_COMPONENT ....utiiittiieiiiiries it rnsesinsssinssnnssnnes 665
5-69. L3 RT_NETWORK .. iuitiatiatitestiasat st saassassassaesa st s s s s s et s s st s s e s s s et a s s e s nesansnans 665
5-70. Register Call Summary for Register L3_RT_NETWORK . ....uiiiiiiiiiiiiiii i s sannanenas 665
5-71. L3_RT_INITID _READBACK it iiiittinsssssssssssssssssssssassssssssssssnntesssssssstsmmsssssssssnnnnnnnns 665
5-72. Register Call Summary for Register L3_RT_INITID_READBACK ...ttt srnanne s rnnneeeas 666
5-73. L3_RT_NETWORK_CONTROL ..ttuutiusiuseiuniserunisersesnsssrssss s 666
5-74. Register Call Summary for Register L3_RT_NETWORK_CONTROL ....cviiuiiiiiiiiiieiieniininssnaeines 666
5-75. Protection Mechanism Common RegiStEr SUMIMAIY ...uueuueeiiseerinterisrerisnirisssarsiaerasssarsraeianes 667
5-76. Protection Mechanism Common RegiSter SUMMEAIY ...uuuuusetriiuuesiiiinnesiaiinnssssiinrressaasresrannnesss 667
5-77. Protection Mechanism Common RegiStEr SUMIMAIY .. .uueuuesirueerinte i iairerasssinrsransianes 667
5-78. L3 _PM_ERROR_LOG ..utiuuiiutiuatiutisinsitesestssssaesssaassssasssaesassattassasssansanssnssasssinsnnsnns 668
5-79. Register Call Summary for Register L3_PM_ERROR_LOG ...iiiuiiiiiiiiiisiiiiissiiinessinnnssssannnnenss 669
5-80. L3 _PM_CONTROL 1uutiiuutiuteiuteistessterse s sassssaate s ssaa s st ssase s s s s saassaasstanssannssnnes 669
5-81. Register Call Summary for Register L3 PM_CONTROL ....cuiiiiiiiiiiiiiieiiiiine e ssiineessannnne s snannnenas 669
5-82. L3 _PM_ERROR_CLEAR _SINGLE ....iuuiiutitiisiitisire it sassssssssss s sansns 670
5-83. Register Call Summary for Register L3_PM_ERROR_CLEAR_SINGLE .......ccviiiiiiiiiiiiiniiinenaes 670
5-84. L3 _PM_ERROR_CLEAR _MULTI .t uuutiutittiutisintisinsesatsassstssssaessssassssaassnsasssnssanssnssnnsnnss 670
5-85. Register Call Summary for Register L3_PM_ERROR_CLEAR_MULTI ..uuuiiiiiiiiiiiiieiniinee s siinanens 670
5-86. L3 _PM_REQ INFO_PERMISSION i tuieuuiruiirneeterneesneeterneessetaeeneesneeseeneesneesasenaesnsssneesneenns 671
5-87. Register Call Summary for Register L3_PM_REQ_INFO_PERMISSION_i...uvviuiiiuiiiinnirinnininrinnneins 671
5-88. Reset Value for REQ_INFO_PERMISSION ... utuuiiutitiseitisestisessesiniassrssnsssssassasssnssasssnnins 671
5-89. L3 PM_READ _PERMISSION [ tivutttuettesueitneetesneesneetaesneessetaeensesneetaeensesnresaseneesneesneeneenns 671
5-90. Register Call Summary for Register L3_PM_READ_PERMISSION i ...uuuiiiiiiiiiiiiiiiieniaienensnnnanesss 672
5-91. L3 _PM_WRITE_PERMISSION i ttuuutiutiuueiuttserunisensesnsassrsiinssesansassrssasssaniasssiinssnns 672
5-92. Register Call Summary for Register L3_PM_WRITE_PERMISSION _i...ciiitiiiiiiiiiiiiiiriiiaeinneeins 673
5-93. Bit Availability and Initialization Values for L3_PM_READ_PERMISSION_i and
L3_PM_WRITE_PERMISSION i t1utuutstiutiseinsinesusissssissassssisssassansassrassasssinsassasinnsanenns 674
5-94. L3 PM_ADDR_MATCH K .ivutttuetueirneeteeueesneeteeneesneesseneesnssteesaesnssseesaeenresnresaeensesneesanenns 675
5-95. Register Call Summary for Register L3_PM_ADDR_MATCH_K ...uiiiiiiiiiiiii e eeee e 675
5-96. Reset Value for L3_PM_ADDR_MATCH_K «.utiitiiuiitiiieiitiisrissrseriniassrssnsssas s sssnsssnsnns 675
LTS T I =T 11 =T G U 0 103 2 676
SWPU223G-July 2007 —-Revised August 2010 List of Tables 89

Copyright © 2007-2010, Texas Instruments Incorporated



Public Version & TEXAS
INSTRUMENTS
www.ti.com
ST TS N G J T [ O N 8 I (| 676
5-99. Register Call Summary for Register L3_SI_CONTROL ....uuiiiiiiieiiiiiie e iraieesssiinressnanrsessannnaeens 677
5-100. L3_SI_FLAG_STATUS D.uuutuutiuneruniusenssinssnsesnissraesssrasissss st 677
5-101. Register Call Summary for Register L3_SI_FLAG_STATUS 0 ..iiiuiiiiuiiiiiiiiiesiitsiineninsisinssanseinnes 677
5-102. L3 _SI_FLAG _STATUS L.uuuiiutiutiiutinsentissaseatsas ettt sttt tasssssattansrassasssaesansnnes 678
5-103. Register Call Summary for Register L3_SI_FLAG_STATUS 1 ...uuiiiiiiiiiiiiiiineiiiiinrsninnnssssannnness 678
5-104. LA-COre Target AQENTS . uuueuiuuseetirsane st rrassre st taaare s ssaaasresraarresssannnss 681
5-105. LA-Per Target AQENtS. o uuiiiiiiiiiiiaiiii e a e aeee e e e st s s sasssssaaa s s s s s s s e s essssssssssssssnnnnnnnnnnnnns 682
5-106. LA-EMU Target AQENTS «uuuiiiiiiiiiiiiiiissssssssssseseeeessssssssssssaasassssssssstssreeessmssttmmissssssssssnnnns 682
5-107. LA-EMU INtIAtOr AGENTS 1 1uuteittiiatisseite s ats s ae s st st e s s s s s s s s s e s ta e e san s s s s sannsannes 682
5-108. LA-WaKEUP TarQet AQENTS ... uuueseiieeeiaaaaeeessaaaseessaaataessaansa et saananestaaannessaannneessannnnessannnnesss 683
5-109. LA-WakKeup INtiator AQENTS ... uuuseisisteeiasaee s sssstesssaate st saasse st saaasesssaannssssannnrsssannnnssss 683
5-110. L4 INtErCONNECE CIOCKS 1 uuteisteistessetstsssassate st s as s e s s s s et e s s s e s s n e s s a s san e san s e s n e raneanans 684
5-111. L4 Interconnect Hardware RESEL .uuiiuseiiuseiisiriteisisississs it iasrssas s satssass s e sanrsraseaanns 684
5-112. L4 Interconnect POWET DOMEINS 1. uutiiustiiiseiiisiiineiisserissisisrisise e rassssissssassisnnesassssannsrassesnns 684
5-113. Region Allocation for L4-Core INtErCONNECT «...uuuruuisiseiieeiaeesits i ssssssiassars s raarssinrsanneaanes 688
5-114. Region Allocation for LA-Per INtErCONNECT .. ...t eiiiiite e tr e et r e aae e s s aae e s saanr e s saanreeaaannaessn 690
5-115. Region Allocation for LA-EmuU INtErCONNECT. .. uuuuiuttetsianse s ssiseesssaiane s ssaisnressainnsessaansessaannnesss 691
5-116. L4 Firewall Register DeSCriptioN OVEIVIEW .....uuursssiseirssiassssinssiassssissisisssansssannesasssarsanssianns 692
5-117. L4 Time-Out Link and TA Programmiing ... ....eeeeeeeeeraaeeessaaseessaannessaaanseessaanseessannnsesimannnesss 695
5-118. L4 Time-Out TA PrOgramIMiNg ..eeuuuueeesssuuseessssnesssannssssaansssssmmsnsstmiinnesmmiineetmamnnemiamrness 695
5-119. Global Initialization of Surrounding MOAUIES ......ueiiiieiiii i e e e e raes 697
5-120. Main Sequence — Error ANalySiS MOOE ... .uueiiiiie et rr e rr et s e e s s ranne s sanannn e s aannnnes 699
5-121. Subprocess Call Summary for Main Sequence — Error Analysis Mode ........coieeviiiiiiiniiiiiniinneenns 699
5-122. Protection Violation Error [dentifiCation ........v.euvieiiiieiiiiir i s 700
5-123. Unsupported Command/Address Hole Error I[dentifiCation ......o.vvieeiiseiniiiiiisiiiiininsenaes 700
5-124. ReSet TA and MOOUIE ..uuiiitiiiiiiii i s n e raaes 700
5-125. TimMe-OUt CONFIGUIALION . uutiruseietiee it r s s s e e s e st s s e ssa s s s a s sa e e sa e s sann s sn e saneeannes 701
5-126. Firewall CoNfIQUIALION .. ..ottt r s e e s e e s sr e e s sa s e s s s anne e s saannne s sannnnessannnnnnss 701
5-127. L4- COre INStANCE SUMIMIGIY .t uuuuusssssssssssssseseessssssssssssssssssssssssnsnmmmeeeesmmsmmmmmmsassssssssnnnns 701
5-128. LA-Per INStANCE SUMMAIY 1 1uuuuteetsnseeeissseessassesssasseessaassesssaasseessasseessasasnesssaannressasnnnnss 702
5-129. LA-EMU INSTANCE SUMIMAIY 1ttt iiiiiiisasaaassssssssssesssssssssssssaa s s s sasssssessssssssssssssssssnnnnnnns 702
5-130. L4A-WKUP INSANCE SUMIMAIY 1 1uuuuuuuussssssssssssssssseessessssmmssmssssssssssssmmmmmmeeesmmmmriisssssnns 703
5-131. L4 IA ReQIStEr SUMIMAIY (L) e uuetuuutiuneinuteiunesnnersesrsssssssansssasessasssssssasstannssansssansssnnsisnns 703
5-132. L4 IA REQISIEr SUMIMAIY (2) 1uuuueetinnneaanaateesaaaateessaansaessaansnessaananessaaannesssaannesssannnnesssannnesss 703
5-133. LA A COMPONENT _L 1tuuutiutisesunisessisersesssss e sase s sass st s sae s st e s sanennes 704
5-134. Register Call Summary for Register L4 _IA_ COMPONENT _L ..uuiiiiiiiiiiiiiiiiie s i sianesnaeaaes 704
5-135. LA A COMPONENT _H .ttt e sasas e s s s s e s e ss s s s s s s s e s e s s s a e s e an e sananans 704
5-136. Register Call Summary for Register L4 IA_ COMPONENT_H ...uuiiiiiiiiiiiiiiiiiiiisniins s nneee e 705
o Ry A N VN o0 ] = =S T PSR PP 705
5-138. Register Call Summary for Register L4 1A CORE_L....uuuiiiiiiiii i i r e e s annee e 705
ST R R I @ ] 705
5-140. Register Call Summary for Register L4 TA_CORE_H ...ciiuiiiiiiiiiiii i s rae e 705
5-141. LA 1A AGENT _CONTROL_L tutuiuuiiutisiatitennersiasresssstsasaas s saassassasss st st sassasssrsassnns 706
5-142. Register Call Summary for Register L4 IA_ AGENT_CONTROL_L ..iiiiuiiiiiiiiiniiiiirniinnensanneens 706
5-143. L4 1A AGENT _CONTROL_H tuuttuiitnetterneetneetesnresneeteeneesneetaeeneesneesaeeseesnresasesaesnsesneesneenns 706
5-144. Register Call Summary for Register L4 IA_ AGENT_CONTROL_H ....uuuiiiiiiiiiiiiiierriire e iaeeeee 706
5-145. LA JA AGENT _STATUS L ttiutiutiiutiunintintsnsestiseraeissastsssass st sarsassassasssssansanes 707
5-146. Register Call Summary for Register L4 _IA_AGENT_STATUS L .iuviiiiiiiiiiiiiiiie i ninninssneeaaes 707
90 List of Tables SWPU223G-July 2007 —-Revised August 2010

Copyright © 2007-2010, Texas Instruments Incorporated



& TEXAS Public Version

INSTRUMENTS

www.ti.com
5-147. LA 1A AGENT _STATUS H tuituituiitneitietneitneetaesneeseetaesneeseetaeeneesneetaeeneesnresasenaesnessneennesnns 707
5-148. Register Call Summary for Register L4 _IA_AGENT_STATUS _H....oviiiiiiiiiiiiiiiiiiisi e 707
5-149. L4 A ERROR_LOG _L tutuuuiutiuterunisisssstssssasisssaesssasssssss e sassass s s sassssssasssssnninnes 708
5-150. Register Call Summary for Register L4 IA_ERROR_LOG_L 1.uuiiiuiiiiutiriniininiiiiieiiiesiasssinnssnneinaes 708
5-151. L4 A ERROR_LOG _H.utiuuiiiiiitiiiitiat ittt raeaa e st s s st sa s saesa s s s s s a s s s s s s e an s e snnanns 708
5-152. Register Call Summary for Register L4 IA_ ERROR_LOG_H . .iuiiiiiiiiiiiiiiiiinniie e snnneeaas 708
5-153. CORE_TA COMMON REQIStEr SUMIMAIY « .. uteuusistssunsisssassssansssansssassssisssasssannesasssanrssnneianns 709
5-154. CORE_TA COMMON REQISIEr SUMMAIY ... uueteiintesasaanneessaansesssaannessaannnesssannreesaaanraessannnnesss 709
5-155. CORE_TA COMMON REQISIEr SUMMAIY . .uuuueeeiiatesrsistsessaissssssaassnssasannssssasnnsessasnnnsssassnnesss 709
5-156. CORE_TA COMMON REQIStEr SUMIMAIY « .. uteuueeruunsiunesnusssassssansssassssassssisssansssannesarssanrsrnnsisnns 709
5-157. CORE_TA COMMON REQISIEr SUMMAIY ... uetiiiateeasaannee s saaaaesssaaasessaannesssannreesaannrsessannnnesss 710
5-158. CORE_TA COMMON REQISIEr SUMMAIY . .uuuuuetiiuteessistssssaassssssaassnssssannssssiannssssannnnessannnnesss 710
5-159. CORE_TA COMMON REQIStEr SUMIMAIY « .. uteuuetruutssunssnsssassssansssansssassssisssansstannesarssirssnnsianns 710
5-160. CORE_TA COMMON REQISIEr SUMMAIY ... uueteiiinttessaannsessaanaeessaasnesaaannnesssannseesaannreessaannnesss 711
5-161. CORE_TA COMMON REQISIEr SUMMAIY . .uuuueeeiiateeisintssssannsssssaassnssssannssssaanneessannnnessasnnnesss 711
5-162. CORE_TA COMMON REQISIEr SUMIMAIY « .. uteusetsstsruassnsssssessansssansssassssisssasssanneransssnnrssnnsianns 711
5-163. CORE_TA COMMON REQISIEr SUMMAIY ... uueeeiintesaaaannsessaanneessaasnessaaannesssannreesaaanreessaannnesss 711
5-164. CORE_TA COMMON REQISIEr SUMMAIY . .uuuuutsiiatrssssntssssanssesssaassnssssainnssssainssessannnnessannnesss 712
5-165. CORE_TA COMMON REQISIEr SUMIMAIY « .. uteusstsuatsrunsinssssses st sansssassssisssansstannerasssinrssnnsisnns 712
5-166. CORE_TA COMMON REQISIEr SUMMAIY ... uueteiinteeasaannee s saanaesssaaanessaannnesssannreesaaannasssaannnesss 712
5-167. PER_TA COmMMON REQIStEr SUMMIAIY «uuuuuueesisnnanesssnnssssastssssaassessssinsessssisnnssssannnsessmsnnesss 712
5-168. PER_TA COmMMON REQISIEr SUMMEAIY . uuuuuteistirantrussiasssasessinns s ssiss s santssasssansssinssanssianes 713
5-169. PER_TA COMMON REQGISIEr SUMMIAIY «..uuuuueeeianeesaaaanteessaansasssaanseessaannsessaannsesssannrsessannnnnsss 713
5-170. PER_TA COmMMON REQIStEr SUMMIAIY «uuuuuueesiiuutesssantssssansesssaassessssisessssinnnsssmsnnnsesssnnnesss 713
5-171. PER_TA COmMMON REQISIEr SUMMAIY . uuuuuteiseiratsrussians st ssss s sannssasesansssinssanssianns 713
5-172. PER_TA COMMON REQISIEr SUMMIAIY . .uuuuuueeeianeesaantsessaansesssaanseessaannnessaannsesssannrsessannnnssss 714
5-173. PER_TA COmMMON REQIStEr SUMMIEIY «euuuuuueeessunesssantssssasnssssanssessssisessssinnnssssasnnssssannnesss 714
5-174. EMU_TA COMMON REQISIEr SUMIMAIY ... uuutestisassrussins e saisssansssaessartsisssannsranns 714
5-175. EMU_TA COMMON REQISIEr SUMMAIY ... uuueeeiinteaaaaantesssaantesssaanseessaannesssaannsessaannresssannnnesss 714
5-176. WKUP_TA ComMmON REQISIEr SUMMIAIY .uuuueeiiantsssnntnsssastssssaansssssainsessssinsnssssannnsssssnnnnnsss 715
5-177. WKUP_TA CommON REQIStEr SUMIMAIY . uuuuuutiuntsrussiasesassssinss s sasssasssannssasesassssinssannsianns 715
5-178. LA _TA_COMPONENT L tuuutiutiuaiiutitsnsst st sssaatsssass st saasaatsassaassassaassssasssassnnsnns 715
5-179. Register Call Summary for Register L4 TA COMPONENT _L t.uuuuuiiiiiieeiiiiineeiriiinneessainnneisannnness 715
5-180. L4 TA COMPONENT _H .ituetuetuettneetesnretneetesnreseetesneesnsetaeeneesnesteenresnresaseneernsrsneesneenns 716
5-181. Register Call Summary for Register L4 TA COMPONENT _H...uuiiiiiiiiiiiiiiii it r s aaneeeas 716
ST S 2 I N 1 ] 716
5-183. Register Call Summary for Register L4 TA_ CORE_L...uuiiuiiiieiiiieiiiieiiiisisnas s snsssinnssaneanaes 716
ST R I 7N 0 ] = 716
5-185. Register Call Summary for Register L4 TA CORE_H ....uuiiiiiiiiiiiiii i i nnnee e 717
5-186. L4 TA AGENT_CONTROL_L tuuttutitneeterueetneetesnresneetaesneesneetaeeneesnesteessesneesaseneeensrsneesneenns 717
5-187. Register Call Summary for Register L4 TA AGENT_CONTROL _L..iiiuiiiiiiiiiiiiiiiiierriinreenanneeas 717
5-188. L4 _TA_AGENT_CONTROL_H. ittt e s sn s ssassnsns 718
5-189. Register Call Summary for Register L4 TA_AGENT_CONTROL_H ...cviiiiiiiiiiiiiiii i 718
5-190. LA_TA AGENT ST ATUS Ltuuutiiuutiiuttiiteianeriste sttt ianresasssarsraseianns 718
5-191. Register Call Summary for Register L4 TA AGENT_STATUS L cuuiiiiiiiiiiiiiiiieiiiinesiinnnesinnnnenns 718
5-192. L4 TA AGENT_STATUS H iiuuituiiiniiteeueetneeteeteesaeeteeteesneetaeetaesnesseetaesnresasesaeenresneesaeenns 719
5-193. Register Call Summary for Register L4 TA AGENT_STATUS H..ooiiiiiiiiiiiiii e rnane e 719
5-194. LA LA REQISIEI SUMIMAIY 1 .uuuuuueetiuanesssaeeessssssssassssessaassssstasssnsstsassnssssssnnnessasnnnesssssnness 719
5-195. L4 LA COMPONENT L tutituituitneetesueesaeeteeteesneetestaesnsstsetaesnsessessesnsesnretaeeneesneesneennesnns 719

SWPU223G—-July 2007 —Revised August 2010 List of Tables 91

Copyright © 2007-2010, Texas Instruments Incorporated



Public Version & TEXAS
INSTRUMENTS
www.ti.com
5-196. Register Call Summary for Register L4 LA_COMPONENT _L uuuiuuiiiiuiiniininieerineinesinsisinssnnssinnes 720
5-197. LA LA COMPONENT _H 1uuuiiiiiitiititis it saestsaesae st saassssa s e s e s s s s s s s s s s s s e aan s snesnannns 720
5-198. Register Call Summary for Register L4 LA_ COMPONENT_H...uuviiiiiiiiiiiiiiiiisiiessiins e nsnnneeeas 720
5-199. LA LA NETWORK L tuevutirueetnerueerneeseeneesueetseneesaeessesessnsesasesaesnsesnmesneenresneesarenresnnesanenns 720
5-200. Register Call Summary for Register L4 LA NETWORK L ..uiiiiiiiiiiiii i sriinre s snanne s snannneeas 720
5-201. LA LA NETWORK _H ttuutiuutiutisesutiserstissssesssss s sssase s saassas s s sae s s s snsanennes 721
5-202. Register Call Summary for Register L4 LA_NETWORK_H ...uviiiiiiiiiiiiiii s 721
5-203. L4_LA INITIATOR _INFO _L . tuutiutiiutinuintiutesestisssaesssasssssaassssassassassaassansanssssasssnssnnsnns 721
5-204. Register Call Summary for Register L4 _LA_INITIATOR_INFO L .uuviiiiiiiiiiiiiiiiiie e snnnneens 721
5-205. Reset value for L4_LA INITIATOR_INFO L ..iuuiiuueeuernerrneeneesneerneesaerneesneesneenresnsesasenresneesanenns 722
5-206. L4_ LA INITIATOR _INFO _H ouiiitiiiitie ittt st sas s e sa s sae s s s e re s s s s e s s s s sn s e snnanns 722
5-207. Register Call Summary for Register L4 _LA_INITIATOR_INFO _H .uuoiiiiiiiiiiiiiiiiiiie e naee e 722
5-208. Reset value for L4_LA_INITIATOR_INFO_H euuuiiuiineeneieeeeneeeeeenetsasaneaneansanssnssnsanesnssneeneen 722
5-209. L4 LA NETWORK_CONTROL_L.uuuiiutiueiutiainunisinaestsasssssssassassasssssasssssassanssansassnnsnns 723
5-210. Register Call Summary for Register L4 LA_ NETWORK_CONTROL_L ..uvviiiiiiiiiiiiiiiiiiiineisannnness 723
5-211. L4 LA NETWORK_CONTROL_H .iituitunetueitneeteenrerneetaesneeseetaeeneesneetaseneesneesaseneesneesneenneenns 723
5-212. Register Call Summary for Register L4 LA_ NETWORK_CONTROL_H..coiiiiiiiiiiiiiiiiiiee e iineeeens 724
5-213. L4 AP REQISIEr SUMIMAIY 1 .uuustteiiaessssateessaassessaasssessaassaestaaansstsaanssssaannnessasnnnesssssnnnsss 724
5-214. LA AP REQISIEr SUMIMAIY . utuuutiuatsrunessesassessss e ssssssss st tase et ssast s tannssansssinnsrnnsisnns 725
5-215. LA _AP_COMPONENT _L 4uuutiutiuaiitieessrtsssstssssaesssaas s sas e saasaa s sassaassansaassnesanssnssnnsnnss 725
5-216. Register Call Summary for Register L4 AP_COMPONENT _L...uuuiiiiiiiiiiiiiiiiniinniinnsssanneens 725
5-217. L4 AP_COMPONENT H uuituiitiitueitnetterueetneetesneeseetesneesneetaeeneesneeteenresnresnsenaernsrsneesneenns 726
5-218. Register Call Summary for Register L4 AP_COMPONENT_H ...uuiiiiiiiiiiiii i e naee e 726
5-219. LA AP _SEGMENT i L tutiuiiititertitie it st e e rnr et aes 726
5-220. Register Call Summary for Register L4 AP_SEGMENT _i_L .icuviiiiiiiiiiiiiiiii i 726
5-221. L4 _AP_SEGMENT _i_L RESEt VaAlUES. . uuuuiiutiiniitiie ittt s e s as s s e s s s s s s e sa e sanseans 726
5-222. LA _AP_SEGMENT i H tutiuiiiiitiiiii s e r e 727
5-223. Register Call Summary for Register L4_AP_SEGMENT _i_H ...ciiiiiiiiiiiiiiiiii i i 727
5-224. L4 _AP_SEGMENT _i_H reSet VaAlUES. .. iiiiiie i ite e ts e s s raaae s s s aan e s ssann e s saannaesaannnneess 727
5-225. L4_AP_PROT_GROUP_MEMBERS_K_L tutututtiutiutiutiutisinnisinssiinsassssinsssssinsassrnssssnnnan 727
5-226. Register Call Summary for Register L4_AP_PROT_GROUP_MEMBERS_K_L.....ccoviiiiiiiiiiiiinineinnes 727
5-227. L4_AP_PROT_GROUP_MEMBERS _K_H. .ttt e sras st sassssnsaassssassansnannes 728
5-228. Register Call Summary for Register L4 AP_PROT_GROUP_MEMBERS_K_H ....oiviiiiiiiiiiiiiiiiinnnenns 728
5-229. L4 AP_PROT_GROUP_ROLES K_L ivuuttuiitueeteeueerneeserneesneetaeeneesneesaeeneesneesnsennesnsesneesneenns 728
5-230. Register Call Summary for Register L4_AP_PROT_GROUP_ROLES K L ...iiiviiiiiiiiiiiiiiiiiiineines 728
5-231. L4_AP_PROT_GROUP_ROLES K _H ..tiitiiutiitiiiitiniininsrniss s snssss s ss s sssnnssansnns 728
5-232. Register Call Summary for Register L4_AP_PROT_GROUP_ROLES K H...ioovvviiiiiiiiiiiiiiiiiiineias 729
ST 1 T I N o €] 1 N 729
5-234. Register Call Summary for Register L4 AP_REGION _|_ L..uuiiiiiuisiiiiiiiiiiiiiisnniiesniinssnsannness 729
5-235. L4 AP_REGION | H.uuituiitneiteetneiteetesueetneetesnsesaestesnessnsetaeeneesnesseeneesnsesnsenaeensrsneesneenns 729
5-236. Register Call Summary for Register L4 AP_REGION_|_ H ..o e v nee e 730
5-237. Reset Values for CORE_AP L4_AP_REGION_|_L and L4_AP_REGION_|_H...ccviiiiiiiiiiiiiinennnnaes 730
5-238. Reset Values for PER_AP L4_AP_REGION_| L and L4_AP_REGION_| H..uvvuviuiiniineieeeaneaneanaenaas 732
5-239. Reset Values for EMU_AP L4_AP_REGION_|_L and L4_AP_REGION_|_ H ...icviiiiiiiiiiiiinieieeae 733
5-240. Reset Values for WKPUP_AP L4_AP_REGION_I_L and L4_AP_REGION_|_H....ccoviiiiniiiiiiiiniennnnnns, 734
6-1. Mailbox Power Management MOOES . ..uuvuurirueiieriasesite et rsas e s s rassan e sanesannsrns 738
6-2.  Register Print After the Mailbox Module INItIaliZation ........cceeviiiie e raeee s 748
6-3.  Register Print After the Interrupt ENabliNg .....eeiieieiiiii i i s aane e 748
6-4.  Register Print After the MPU Subsystem Message Sending.....o.evveeiveiriuririerinieiiirisirirsrnneiaaes 749
92 List of Tables SWPU223G-July 2007 —-Revised August 2010

Copyright © 2007-2010, Texas Instruments Incorporated



& TEXAS Public Version

INSTRUMENTS

www.ti.com
6-5.  Register Print After the IVA2.2 Subsystem Message ReCEIVING. .. uuuiiutiiiiiiiieiiieiiiririsaeeianes 750
6-6.  Register Print After the IVA2.2 Subsystem Message SendiNg ....vveeivurvrisiirinriiiieiiiiiiaeianes 751
6-7. Register Print After the MPU Subsystetm MeSsage RECEIVING ...uuurriiiiieriiiiiisiriiesrninneisaannness 751
6-8.  MailbDOX INStANCE SUMMEAIY 1. uutiistiiae ittt s e s e et e e s s s s a s s s e s ta e e san s s s nssaneanans 753
6-9. MLB REQISIEr SUMIMAIY 1 usttseisastisse st s st s e e e s s s s et a s s s s s s s e sas e e san et s e sanneianes 753
6-10. MAILBOX_REVISION 1.uutiutistiutissstissssessssssasssssassssass s sasssassss e sassas s sasssissassanssnns 753
6-11. Register Call Summary for Register MAILBOX_REVISION......uiiiuiiiiiiiriiiiniiiieinieinsssinsssnneanaes 754
6-12. MAILBOX_SYSCONFIG .tuuutiutitiitiaenntiesaas st s sasaat s saas e s s st taa e sassas st resaaesnsananss 754
6-13. Register Call Summary for Register MAILBOX_SYSCONFIG......cuiiiiiiiiiiiiiiriniieriinessninnneas 755
B-14. MAILBOX SY S ST AT U S 1iiiiiiiiiiiiiiiiiirerasassssssssassssasssssasasssssssstssnssessssssssssssssssssnnnnnns 755
6-15. Register Call Summary for Register MAILBOX_SYSSTATUS .. .uuiiiiiiii it rren e r s annee e 755
6-16. MAILBOX _MESSAGE M tuuutiutiitiistisississsssstisssse sttt e saa s ssar st saranes 756
6-17. Register Call Summary for Register MAILBOX_MESSAGE_M ...iiiiiiiiiiiiiiiiiri i 756
6-18. MAILBOX _FIFOSTATUS M tuutitiittitietiatitestsseas st ssssasss s sas st saa s e saassar s s st sansanssnnsnnss 756
6-19. Register Call Summary for Register MAILBOX_FIFOSTATUS M uuuiiiiiiiiiiiiiiireiriinresssinnesiannnnenss 756
6-20. MAILBOX MSGSTATUS M tuuiiiiinaaentnnnssssssssssssssssssssssssssssssssssmmmmmmssmmtmmmmmmmmmssssssssnnnnnns 757
6-21. Register Call Summary for Register MAILBOX_MSGSTATUS _IM t.uviiiuiiiiiiiiiiiiniiininesaneanaes 757
6-22. MAILBOX_IRQSTATUS _U.uuiuutiutenueiusissisessssassssse sttt 757
6-23. Register Call Summary for Register MAILBOX_IRQSTATUS _U .uuuuiiiiuiiriiniiiiiiiisiiierinsisinrssnnsinnes 758
6-24. MAILBOX _IRQENABLE _U..uuiutiutiiuiitiatitssestrssaae st saas st sa s saesasaasse s assan s s s s tansaasannannss 758
6-25. Register Call Summary for Register MAILBOX_IRQENABLE_U ....uviiiiiiiiiiiiiiiiiiiiniiesniaaneeas 758
3 T O 1V I 1 TN == o g o T 764
7 /1 1o =T 1= 1= o1 1o o 772
S TR o U |- =T 1o 773
7-4.  Core Control Module Pad Configuration Register Fields ......ovviiiiiiiiiiiiirii e 774
7-5.  Core Control Module D2D Pad Configuration Register FieldS ........cvviiiiiiiiiii i reee e 781
7-6.  Wake-Up Control Module Pad Configuration Register FieldS......c.uviiiiiiiiiiiiiiiiiiinniii e nniianeens 783
7-7.  Bit Directions for CONTROL_PADCONF_X REQISIEIS ..uuuuuutiietiiseiinerinsisissisnssiaiessansssinsssnneinnes 787
7-8.  PBIAS Cell and Extended-Drain 1/0O Pin CONTROL_PBIAS_LITE Bit CONtrolS......cccvvveeiieiiinnirineinnns 788
T TR = 0111 =T ST o] 1T 789
7-10. Band Gap Voltage and Temperature Sensor Signals DeSCHPLiON ....uvvueivieiirieiiie i, 791
7-11. ADC COUES VEISUS TOMPEIATUIE ... uueeetsaeeeaaanse e saaanssessaansasssaannnessaannssssannesssannnnessennnnnsss 793
7-12. Static Device Configuration REGISIEIS . ..uuuuuuriiiiiitteiriire i sr s e s s saannnenss 794
S T ©o g1 1 (0] I @S] 12 L= o L] 1= 794
7-14. MSUSPENTMUX CONIOl REGISIEIS 1uutiuseiiteiasteriae st s r s s ra s s s aaaeaanes 795
L R T A W = 1o o LT 0 L3 (T 795
G T 2 2 T Yo /o o [ 796
A A o =11 NS T @0 i o =T ] = 796
7-18. Temperature SENSOr REGISTEN .. uuu ittt raisre s st traaa e s ssaan s e s saaann et saannnessaannnnsss 796
7-19. CSl ReceiVer CONtrol REGISTET . uuuuutiseiiteiaerte st r s s a s rar s s s sanneaanes 796
2O R o 0] =T ox 110 IS oL (0 RS =T 0 L] (= £ 796
73 S T ] O o =T ] (= £ 797
Q2 @ 11T V7= o1 Y (T 0 ] 1= 799
7-23. Internal Signals Multiplexed 0N OBSMUXO ... .uuuiiutiiiseinssinsesiseiasesissisisssanss s sasssirsransianes 800
7-24. Internal Signals Multiplexed 0N OBSMUXL. . ..uiuiiutteiriintnesiiinsssssianssssiinnssssainsressaanressaannnesss 801
7-25. Internal Signals Multiplexed 0N OBSMUX2.....uuiiiuiiiiiiiiieiiie i risssissssss s s sanrsransannes 802
7-26. Internal Signals Multiplexed 0n OBSMUX3B.. .. uuiiiuiiiiiiiiiieinisie i s s srassaanes 802
7-27. Internal Signals Multiplexed 0N OBSMUXA. . ...iiiiuiteiiiiieesiiiss st ssaianssssaaassessaassessaannesss 803
7-28. Internal Signals Multiplexed 0n OBSMUXS ... .uuiiiuiiiiiiieinie it ssias s s sas s sinrsraaeaaaes 804

SWPU223G-July 2007 —-Revised August 2010 List of Tables 93

Copyright © 2007-2010, Texas Instruments Incorporated



Public Version & TEXAS
INSTRUMENTS
www.ti.com
7-29. Internal Signals Multiplexed 0N OBSMUXGB......uuiuiiiiuiiiteinieeiiteiaeerassssissssnss s sasssinrssnssianns 805
7-30. Internal Signals Multiplexed 0N OBSMUXT .....uuiiiuiiiiseinissinie it iannsasssnrssansaanes 806
7-31. Internal Signals Multiplexed 0n OBSMUXS......uiiiiuitiiiiiinesiiieesisiisssiaiises s ssaassesiaannnesss 807
7-32. Internal Signals Multiplexed 0N OBSMUXO ... .uuiiuiiiiiiiniieiiie i iaeriasssas s s saasssinrsransannes 808
7-33. Internal Signals Multiplexed 0n OBSMUXZLO .. .uuuuetinussnnneriseininrissssanesassssissssissansesansesanssrnns 809
7-34. Internal Signals Multiplexed 0N OBSMUXLL ..uuuiiiuuesiiiiinteersiinrsssaastesssasssesssaisessasainnssssannnss 810
7-35. Internal Signals Multiplexed 0n OBSMUXIL2 .. ..cuueiiiuiiiiieiiieinitisss st raessinrssiassanrssanesannssnss 811
7-36. Internal Signals Multiplexed 0n OBSMUXIL3 .. ..ciueiiiuiiiiuterineisinrisse i aserasesannsrns 811
7-37. Internal Signals Multiplexed 0n OBSMUXLA ...uiiiueiiiiiiiieeiriine st ssassesssaassessasainnssssannnes 812
7-38. Internal Signals Multiplexed 0n OBSMUXILS ....ciuueiiiiiiiie s sanessasrs s saessaeesannssnss 813
7-39. Internal Signals Multiplexed 0N OBSMUXILE ...uciueiiiusirinnerineisinrissesare i saisesanssrnns 814
7-40. Internal Signals Multiplexed 0N OBSMUXLT7 ..uuuiiiuueeiisiinieessiittessaissesssasssesssaisessasannnssssannnss 815
7-41. Internal Signals Multiplexed on WKUPOBSMUXO ..uuuueiuueinueeinnsiineinissisisssassianeesansssinssannsinnes 815
7-42. Internal Signals Multiplexed on WKUPOBSMUXL ...iuuiiiuieiinniiinneiissisissisissiinesanesissssinsssnnsianes 816
7-43. Internal Signals Multiplexed on WKUPOBSMUX2 ...uviiiiuisiiiiiissiiiiies i ssiinssssssinsssssannnnesss 818
7-44. Internal Signals Multiplexed on WKUPOBSMUXS3 ...iuuiiiieiiieiinsiinsssiinisiessassianssansssinsssnnsianes 819
7-45. Internal Signals Multiplexed on WKUPOBSMUXZ .....uuiiiieiiiirieiisnisisssssnessesansssnnsssnssnanes 820
7-46. Internal Signals Multiplexed on WKUPOBSMUXS ..uuiiiiiiisiiiiiissiiiis i ssiinsssssannsssssannnnesss 821
7-47. Internal Signals Multiplexed on WKUPOBSMUXBG ....uueiiuteinueiiinnsiinsisissisissiissiainesisssinssannsinnes 822
7-48. Internal Signals Multiplexed on WKUPOBSMUXT ..uuiuuiiiieiiiiniieiiserisisssssssisesissssinsssnssianes 823
7-49. Internal Signals Multiplexed on WKUPOBSMUXS ...uviiiuisiiiiiissiiiiies i sssiinssessaansssssannnnesss 824
7-50. Internal Signals Multiplexed on WKUPOBSMUXO ....iuuiiiisiiiiiiteiisisissisiessasssaessansssinsssnssinnes 825
7-51. Internal Signals Multiplexed on WKUPOBSMUXILO ...uuuiiiueeiissisinneriseisisssssssisnsrasssissssnnssanseianes 826
7-52. Internal Signals Multiplexed on WKUPOBSMUXLL ...uuuuuisiiiiuiesiriiniesisiinsesissinssssainnnssssannnnesss 827
7-53. Internal Signals Multiplexed on WKUPOBSMUXIL2 ....uuiiiuteiiniirinnsiinsinissiasssansssnessissssinssanssianes 828
7-54. Internal Signals Multiplexed on WKUPOBSMUXL3 ... .uuiiiuteiiusininnirineiiissiisesinssassssinsssisssanseianes 829
7-55. Internal Signals Multiplexed on WKUPOBSMUXLA .....iuuuuisiiiiiiesiiiisesisiissssssissssssinnsssssannnnesns 830
7-56. Internal Signals Multiplexed on WKUPOBSMUXILS ....uuiiiuteiieiiitsiiisiniisissssannssnnsssinsssinssannssnnes 831
7-57. Internal Signals Multiplexed on WKUPOBSMUXLE ....uueiiueeiissininneiissiniisissssisnerissssisisisssanneianes 832
7-58. Internal Signals Multiplexed on WKUPOBSMUXLT7 ..uiiuuuuisiiiiinissiriinissisiissesissinsssssinnnssssannnnesss 833
=T @ g1 10 IR o g = 848
S 10 R o] 1 = To T I @ o o1 T 01 =Y (o o N 849
7-61. PBIAS Error Signal Truth Table ... s r s s s s sanneeeas 851
27 1 N 57/ .= 854
7-63. SCM INStANCE SUMIMAIY 4 tuiuuusseiiisaneensiastessaasstesraaassestaassessaaasestaasaneessasannesrassnnerisssnnens 855
7-64. INTERFACE ReEQISter SUMMIAIY «uuuuuueeeiiuueesssnnesssasnssssannssssssassnsstsssnnesssssnneesmsmnnnssmassnness 856
7-65. PADCONFS REQIStEr SUMIMEAIY 1. uuttuuseiutetunesnnsrssssss sttt sansstarnesasssanrsrnnsisns 856
7-66. GENERAL REQISIEr SUMIMAIY 4 euuuuttuuseinnerasssssnsssssass st satstareesasssirsanneianns 859
7-67. MEM_WKUP REQISIEr SUMIMAIY 1.uuuutetiiaeeissanesssntssssastssssassessssisessssasnnssssannnssssasnnnesss 861
7-68. PADCONFS_WKUP ReEgISIEr SUMIMAIY . .uteiuetustsruseinssiassssinnsrassssassssisssasssannesasssirsannsianns 861
7-69. GENERAL_WKUP ReEQISIEr SUMMIAIY . ..uuuuueeeianeessaaantesssaantesssaansesssaannnessaannsesssannrssssannnnssss 861
7-70. CONTROL_REVISION . utuuutiatiusessssasssssasssssassssrse sttt ettt ssssansanes 862
7-71. Register Call Summary for Register CONTROL_REVISION ...uuiiiiiiiiiiiiiiinieiniesneeninssnneanaes 862
7-72. CONTROL_SYSCONFIG .uttittiiuatinuneiitesassesiste sttt sate s sassssarssassianns 862
7-73. Register Call Summary for Register CONTROL_SYSCONFIG ....uuviiiiiiiiiiiiiiiniisriinnessnnnnnenns 863
T-T4. CONTROL_PADCONE X tiiiiiiiiiisnsuunnnnnnesssessssssssssssssssssssssssssssnmmmmmmesmmtmtimmmmmrssssssssnnnnnnns 863
7-75. Register Call Summary for Register CONTROL_PADCONF _X .. .uuiiiiiiiiiiiiiineesaiianeessannnsessaannnesss 865
7-76. CONTROL_PADCONF_CAPABILITIES .. uutiutisiiutisinstisinssrsinss st sansasssassnsssssnnnns 866
T-77. CONTROL_PADCONF _OFF i iiiiiiiiiiisstssssssssssssssssssssssssssssssssssssssrssessssmmmmmmmmssssssssnnnns 876
94 List of Tables SWPU223G-July 2007 —-Revised August 2010

Copyright © 2007-2010, Texas Instruments Incorporated



& TEXAS Public Version

INSTRUMENTS

www.ti.com
7-78. Register Call Summary for Register CONTROL_PADCONF_OFF ...ciiuiiiiiiiiiieiiieiieninsisinsinnssines 876
7-79. CONTROL_DEVCONFO .tuuutiutiaesutsaeassassassassassae st st sssaas e saasaas s ssassansanssassaessssnnsnns 877
7-80. Register Call Summary for Register CONTROL_DEVCONFO.....uuuiiiiiiieiiiiinesissiinnsessiinsnsssaannnenss 878
7-81. CONTROL_MSUSPENDMUX 0 .uuuuuuuuuunnnnennnnsnesssssssssssssssssssssssssssmmmmmmmsmsmmmmmmmmmmmmmssssssnnnnnns 878
7-82. Register Call Summary for Register CONTROL_MSUSPENDMUX 0 ...uuiiiiiiiiiiiiiiierriiene s innnnens 880
7-83. CONTROL_MSUSPENDMUX _L 1tuuutuutiunsruesussnnniussnsesnsassssisssassnsasssssansssaasiianns 880
7-84. Register Call Summary for Register CONTROL_MSUSPENDMUX 1 ...cviiuiiiinriineinineiinsssinnernneinaes 883
7-85. CONTROL_MSUSPENDMUX _2 .tuuututiuasiuesssnunissnnssnssssatisssassssantissasssnniassanstnnsassnninns 883
7-86. Register Call Summary for Register CONTROL_MSUSPENDMUX_2 ...uuuviiiiiniiiiiiinieiiiinneninnnnnens 885
7-87. CONTROL_MSUSPENDMUX 3 . uuuuuuuuuuuuetnnnnnnamsssssssssssssssssssssssssssmmmmmmmmmmmmmmimmmmmimmssssssnnnnnns 885
7-88. Register Call Summary for Register CONTROL_MSUSPENDMUX 3 ...uuiiiiiiiiiiiiiinerriinnesinnnnnens 885
7-89. CONTROL_MSUSPENDMUX _4 .tuuuiiutiunsintssssnnisssesnsassssisssssssassrssassssiassasiisassnnins 885
7-90. Register Call Summary for Register CONTROL_MSUSPENDMUX 4 ...vviiiiiiiniiiiieiiieeinseninnernneinaes 886
7-91. CONTROL_MSUSPENDMUX 5 .ttt st ssssasss s s sassaassassssaa s snsaassnsnnss 886
7-92. Register Call Summary for Register CONTROL_MSUSPENDMUX 5 ...uuuiiiiiiiiiiiiiiniinenininaeens 887
7-93. CONTROL_PROT _CTRL . uttutttuetutttneeteruresneetesneesneetaseneesnsetaeenresnetsaeesmeereraeearenrrsneeaeen. 887
7-94. Register Call Summary for Register CONTROL_PROT_CTRL ..uuuiiiiiiiiiiiiiiie e riiineesrnnnne s sannneeas 888
7-95. CONTROL_DEVCONFL .uuuutiutiustsusiasssssassasssassss et sass sttt sas et sansanes 888
7-96. Register Call Summary for Register CONTROL_DEVCONFL....ciiutiiiuiiiiiiiiineiiisineerinsisinrssnnsianes 890
7-97. CONTROL_CSIRXFE ...ttt it st et s s et s e a s st s s e s s s e s s s e aa e s e anannns 890
7-98. Register Call Summary for Register CONTROL_CSIRXFE.....iiiiiiiiiiiiiiiiiiirsii s snnnneeas 891
7-99. CONTROL_PROT_ERR_STATUS ..itutttuetuitneeternrerneeteeneesneeteeneesnestaeeteesnresaeeaesresaeeneenns 891
7-100. Register Call Summary for Register CONTROL_PROT_ERR_STATUS ..ciiiiiiiiiiiiiiie e rnanneens 892
7-101. CONTROL_PROT_ERR_STATUS _DEBUG ....uuiiutiisiiaiitinatisiissssasssssssssssnssasssassnnssassnnsns 893
7-102. Register Call Summary for Register CONTROL_PROT_ERR_STATUS_DEBUG ......cccviiiiiiinieiineinans 894
7-103. CONTROL_STATUS Luiitiitiittiterut it sttt s st e s s et s s a e e s e s s n s s st aaesaaesnanns 894
7-104. Register Call Summary for Register CONTROL_STATUS ...uiiiiiiiiiiiiiiiriie s s ssananenas 894
7-105. CONTROL_GENERAL_PURPOSE_STATUS .1iiiiiiiiiiiiiisissiiisssssssssssssssisssssssssiiimmsisssssssssnnnnnns 894
7-106. Register Call Summary for Register CONTROL_GENERAL_PURPOSE_STATUS.....ccciiiiiiiiieiiiinaeenns 895
7-107. CONTROL_RPUB_KEY _H_0 1ututtiutiutintiunsnserniseiaesssrassssasssssassssssssassansasssssasssinsnnsanes 895
7-108. Register Call Summary for Register CONTROL_RPUB_KEY_H_0 ..oiiviiiiiiiiiiiiiieiiriininesneenaes 895
7-109. CONTROL_RPUB_KEY _H_ L 1utiuuiiutitintitinnertiaas e stssatsasas s saassassassassssanssssasssnsnnsnnss 895
7-110. Register Call Summary for Register CONTROL_RPUB_KEY_H_1 ..iiiiuiiiiiiiiiiiiiiinniinnniaeeens 895
7-111. CONTROL_RPUB_KEY _H_ 2 .1uituiitueitietuettneeteesnsesneetaesnseteetesnsesnsstaeensesneetaeeneesnessneenneenns 896
7-112. Register Call Summary for Register CONTROL_RPUB_KEY_H_2 .. it aeee e 896
7-113. CONTROL_RPUB_KEY _H_ 3 ittt sssasssasssssassassass s sasesssnnsnnes 896
7-114. Register Call Summary for Register CONTROL_RPUB_KEY_H_3 ..iiiuiiiiiiiiiiiiiiiiininiaesneeaaes 896
7-115. CONTROL_RPUB_KEY _H_ 4 .ttt ittt s s se s s st s e s e s e s s s e sn s s e s e ans 896
7-116. Register Call Summary for Register CONTROL_RPUB_KEY_H_4 ..oiiiiiiiiiiiiiiiiinnii s ianeen 896
7-117. CONTROL_USB_CONF_0 11uttuuituettneetesneetneetassneesneetaesnsesnsetaesneesnestaeensesnretaeeneesneesneennernns 897
7-118. Register Call Summary for Register CONTROL_USB_CONF_0...uuiiiiiiiiiiiiinieeiaiireessannnnessannnness 897
7-119. CONTROL_USB_CONF L utiutiuteiutinsssiussssssiss sttt tassss st sassasssirranaanes 897
7-120. Register Call Summary for Register CONTROL_USB_CONF_L.....ciiiuiiiiuniinnriieeinnerinsisinsssnnsinnes 897
7-121. CONTROL_FUSE_OPPIL_VDDI .uuuutiutiuatiutisestiseaaestsassssisssesassanssassasssansassansinnssissnninns 897
7-122. Register Call Summary for Register CONTROL_FUSE_OPPI1_VDDI1.....ciiiiiiuiiiiiiinreiriinnseisinnnness 898
7-123. CONTROL_FUSE_OPP2_ VDD 11uuituiituetuetneetesneesneetaesnessneetaeeneesnessaeenaesnsesasesneensesneesneenns 898
7-124. Register Call Summary for Register CONTROL_FUSE_OPP2_VDDI1.....cciiiiieiiiiiiiireinniineesanannaens 898
7-125. CONTROL_FUSE_OPP3_VDDI .tuuutiutiustiutsssrusisenseissassrsiass sttt 898
7-126. Register Call Summary for Register CONTROL_FUSE_OPP3_VDD1.....ccuviiiiiiieiiniininsisinrinnseines 898

SWPU223G-July 2007 —-Revised August 2010 List of Tables 95

Copyright © 2007-2010, Texas Instruments Incorporated



Public Version & TEXAS
INSTRUMENTS
www.ti.com
7-127. CONTROL_FUSE_OPP4 VDD 1euuituiituetuesneetesneesneeteeneesneetaesneesnessasesaesnsesasesneensesneesneenns 899
7-128. Register Call Summary for Register CONTROL_FUSE_OPP4_VDD1.....cciiiiieiiiiiiiteinninneeaaannaens 899
7-129. CONTROL_FUSE_OPP5_VDDI .uuuutiutiustintisssunisersesssasssssasssassassassnssassaniassssiiasnnn 899
7-130. Register Call Summary for Register CONTROL_FUSE_OPP5_VDD1.....ccviiiiiiiiieiiniirinnininsinnseines 899
7-131. CONTROL_FUSE_OPPIL_VDD2 ...uuiiutiuatiutiaertiseaaestsassssiass et sassasssansasssstnsssssnninns 899
7-132. Register Call Summary for Register CONTROL_FUSE_OPP1_VDD2.....cciiiiiuiiiiiiinneirninnnseiainnnness 900
7-133. CONTROL_FUSE_OPP2_ VDD2 ..uuituiituetuetneetesneesnestesneesnsetaseneesnesssetaesnsesasesneensesneesneenns 900
7-134. Register Call Summary for Register CONTROL_FUSE_OPP2_VDD2.....cciiiiieiiiiiiinreiaaianreeaaaannaess 900
7-135. CONTROL_FUSE_OPP3_VDD2 ...uutiutiustiutisisanisenseissassssiss st 900
7-136. Register Call Summary for Register CONTROL_FUSE_OPP3_VDD2.....ccuiiiiiiiiieiiiiniininsinnneinns 900
7-137. CONTROL_IVA2 _BOOTADDR .. .tuutiutiueeisestistisssssssssssssassassstsass s sassanssassasssinsassanssnns 901
7-138. Register Call Summary for Register CONTROL_IVA2_BOOTADDR.....c.cuuiiiiiiiiiiniieiriine s snnaeenns 901
7-139. CONTROL_IVA2 BOOTMOD ..uuuinnnnnnnnennssssssssssssssssssssssssssssssssssmmmmmmssmmmmmmmmmmmmmsssssssnnnnns 901
7-140. Register Call Summary for Register CONTROL_IVA2 BOOTMOD .....uuiiiiiiiiiieiiiiinreesnannresaaanneess 901
7-141. CONTROL_DEBOBS _0..tuuutuutiusesusiusssssaessssanissssesssassrstss ettt 901
7-142. Register Call Summary for Register CONTROL_DEBOBS_0 ...uviuiiiiuiiiiitiiiiiiiiieiiierinssninrssnneinnes 902
7-143. CONTROL_DEBOBS L. .iuuuiuutiutiiutiutiasiutsssstissaaesssassstsasssesassant s sasssansassanstasssssnnsnnes 902
7-144. Register Call Summary for Register CONTROL_DEBOBS 1 ......uviiiiiuuisiiiinireiniinnresiainnnesiannnnenss 902
7-145. CONTROL_DEBOBS 2..u.ituittuitutitneetesnesneetesneesaeetaesnessnsetasenessnestaeetaesnretarerneesesneesneenns 902
7-146. Register Call Summary for Register CONTROL_DEBOBS 2 .....uuiiiiiiiiiiiiiiiaieesaiiateessannssessaannneess 903
7-147. CONTROL_DEBOBS _3..tuutuutiuttrutiusissiatssssanisessestsasssstass ettt s saniassasansassanianes 903
7-148. Register Call Summary for Register CONTROL_DEBOBS_3.....ccuiiiiuiiiiiiiiiiiiiieiiieininnssnsinaes 903
7-149. CONTROL_DEBOBS 4. ..uuiiuiitiiuiitissitiaestissaae st stsass sttt sas s snsaasaataassanssansnns 903
7-150. Register Call Summary for Register CONTROL_DEBOBS 4 ......uvviiiiiiieiiiiinirirniintiessannnsessaannnenss 903
7-151. CONTROL_DEBOBS 5..iiiiiiiiiiiiiiissnenntnnsssasssssssssssssssssssssssssssssssmmmmesmmsmmmmmmmmrssssssssnnnnnns 904
7-152. Register Call Summary for Register CONTROL_DEBOBS 5 .. ..uuiiiiiiiiiiiiiiiii i ssainne s snnnneas 904
7-153. CONTROL_DEBOBS _B..tuuutuutiusesusiusissistssssanissssesssassssisssesassasssassassantasasassssnnin 904
7-154. Register Call Summary for Register CONTROL_DEBOBS_6 ....cviuiiiiuiiiiiiiiiiiiiiieiiieeransininsssnnsinnes 904
7-155. CONTROL_DEBOBS 7. .tuuuiiutiteiutintissitssestissaaesatsassatsass ettt sas s santassanttansassnnsnns 905
7-156. Register Call Summary for Register CONTROL_DEBOBS 7 ....uuuiiiiiiiiisiiiiinnreisiinnsessannsnessannnnenss 905
7-157. CONTROL_DEBOBS _8...iiiiiiiiiiiisnsnnennnnnsssssssssssssssssssssssssssssssssmmmmmmmmmmsmmmmmmmmmmrsssssssnnnnns 905
7-158. Register Call Summary for Register CONTROL_DEBOBS 8 ......uiiiiiiiiiiiiiiiieesiiinteesaannnnessannnneess 905
7-159. CONTROL_PROG_TO0 .t uuututiunessesusssssaessssssssssss sttt tassastansaesanians 906
7-160. Register Call Summary for Register CONTROL_PROG_IO0.....tuiuueiiuteiintininnirissiaiesiasssinnsraneanaes 907
7-161. CONTROL_PROG IO utuuuiuutiuterueintiasruessssatsssasesassassss s s sassans s saassansassanssansanssnnsnns 908
7-162. Register Call Summary for Register CONTROL_PROG _1O1.....uuuiiiiiiiiiiiiinniesriinnessansnessannnesss 908
7-163. CONTROL_DSS_DPLL_SPREADING.....ccuttuettetteerneeteeteesneetaeeneesneesaeesaesnresaeesaeensesneesaeenns 909
7-164. Register Call Summary for Register CONTROL_DSS_DPLL_SPREADING ......ciiitiiiiiiiiiininrinnneins 909
7-165. CONTROL_CORE_DPLL_SPREADING ...tuutiutiutisiseissasessisssaessiassrssasssiassassnnsasssnnins 910
7-166. Register Call Summary for Register CONTROL_CORE_DPLL_SPREADING .....cccvviiiiiiiiiiineiineinas 910
7-167. CONTROL_PER_DPLL_SPREADING . .. .uttutitititiiaeiitiaasstssssssassaassassasssansasssssassassansans 911
7-168. Register Call Summary for Register CONTROL_PER_DPLL_SPREADING ......ciiiiiitieiiiinneiiiinnness 911
7-169. CONTROL_USBHOST_DPLL_SPREADING ..ctttttttiiiiiiiisssssssssssssssssssssnsssssssssmmimmmmimssssssssnnnnns 912
7-170. Register Call Summary for Register CONTROL_USBHOST_DPLL_SPREADING......cccvviiiiiiiinneinnes 912
7-171. CONTROL_SDRC_SHARING ..11uttuutiutiseistisessissssesssasssssss st sassasinnes 913
7-172. Register Call Summary for Register CONTROL_SDRC_SHARING ......vviiiiiiiiiiiieiiie i snneanaes 913
7-173. CONTROL_SDRC_MCFGO ..1utuuteutiusiasiuessssssssaaesssassstsass e sassanssassaassansassanstanssssnninnes 913
7-174. Register Call Summary for Register CONTROL_SDRC_MCFGO....ciiiiiuiriiiiinreiriisnesiiinsesiaannnenss 914
7-175. CONTROL_SDRC _MCFGL 1iiiiiiiinssnunnnnnnssssssssssssssssssssssssssssssssnsmmmmsesssmmmmmmmmmsrssssssnnnnnns 914
96 List of Tables SWPU223G-July 2007 —-Revised August 2010

Copyright © 2007-2010, Texas Instruments Incorporated



13 TEXAS

Public Version

INSTRUMENTS

www.ti.com

7-176. Register Call Summary for Register CONTROL_SDRC_MCFGL.....ciiitiiiiiiiinririieiniesiisssinssraneanans 914
7-177. CONTROL_MODEM_FW_CONFIGURATION_LOCK ... ttitiiainesiaainessnainnesssannneessannnnessannnnesss 914
7-178. Register Call Summary for Register CONTROL_MODEM_FW_CONFIGURATION_LOCK ......cvvviuueenns 915
7-179. Type Value For CONTROL_MODEM_FW_CONFIGURATION_LOCK ..uivuveurinerneeneaneanesneaneanesneenees 915
7-180. CONTROL_MODEM_MEMORY_RESOURCES _CONF ...ctiiiiiiiiieiiiiieesiaiianessaannneessannnnessannnnesss 915
7-181. Register Call Summary for Register CONTROL_MODEM_MEMORY_RESOURCES_CONF................ 916
7-182. Type Value For CONTROL_MODEM_MEMORY_RESOURCES_CONF ... ccuvtuiieeeenetennennennennennes 916
7-183. CONTROL_MODEM_GPMC_DT_FW_REQ _INFO ..ttt rriine e s anne s snnnn e s snnnneeas 916
7-184. Register Call Summary for Register CONTROL_MODEM_GPMC_DT_FW_REQ_INFO .....ccevviiinninnnn. 916
7-185. Type Value For CONTROL_MODEM_GPMC_DT_FW_REQ _INFO ...iuuiiuiineineineaeaneeeaneeneanennennees 916
7-186. CONTROL_MODEM_GPMC DT _FW R .. uutiiiiiateiiiiantaeiaaaatesssaanaesssaanssssaannsessaannsssssannnnesss 916
7-187. Register Call Summary for Register CONTROL_MODEM_GPMC_DT_FW_RD ..ciiiiiiiiiiiiiineiinnnnnenns 917
7-188. Type Value For CONTROL_MODEM_GPMC DT _FW_RD ..euttuiiureueeneenreneeneenseseneeneenseneanseneeneen 917
7-189. CONTROL_MODEM_GPMC _DT_FW_WR ..ttt st e s raass s saaans s ssanna e s sannn e s snnnnenss 917
7-190. Register Call Summary for Register CONTROL_MODEM_GPMC_DT_FW_WR.....ciiiiiiiiiiiieiiiinnnenns 917
7-191. Type Value For CONTROL_MODEM_GPMC DT _FW_WR . eutuiureueenrenrenseneensenseneeneenreneensenaeneen 917
7-192. CONTROL_MODEM_GPMC_BOOT_CODE ...ttt i s raae e s saaase s ssann s ssanna s ssannnaeess 917
7-193. Register Call Summary for Register CONTROL_MODEM_GPMC_BOOT_CODE ......ccevviiiiieiiiinnnenns 918
7-194. Type Value For CONTROL_MODEM_GPMC_BOOT_CODE ...uuiturtueeneenetneanesneeneeneanesnsaneanesneenees 918
7-195. CONTROL_MODEM_SMS RG_ AT T 1iiiiiitiiiiattetiaate e s saaane s saaans s saaaanesssaanntessaannnessaannnesss 918
7-196. Register Call Summary for Register CONTROL_MODEM_SMS RG_ATTL ..cciuiiiiiiinnieiiiinnneiiannnnens 918
7-197. Type Value For CONTROL_MODEM_SMS_RG_ATTL ceutuituieuienreneeneenrenseneensenseneenssasenasnssnseneen 919
7-198. CONTROL_MODEM_SMS RG_RDPERMIL ...ttt st e s saaane s ssaaane s ssaanneessannnnessaannnessn 919
7-199. Register Call Summary for Register CONTROL_MODEM_SMS_RG_RDPERML .....cccvvviiiiiinniiinnnnnns 919
7-200. Type Value For CONTROL_MODEM_SMS_RG_RDPERMI ...vuituiturineeneeneenesnesneenesnesneaneanesneenees 919
7-201. CONTROL_MODEM_SMS RG_WRPERML ...\ttt taiate s raaae s s saiane s ssann e s ssannaesaannaesss 919
7-202. Register Call Summary for Register CONTROL_MODEM_SMS_RG_WRPERMI......cccvviiiiiiniiiinnnnnns 919
7-203. Type Value For CONTROL_MODEM_SMS_RG_WRPERML .. .ucuuitueineeneeneeneaneaeenesnesneeneanesneenees 919
7-204. CONTROL_MODEM_D2D_FW_DEBUG_MODE ....ciiiiiiiiiiiiaiasssaianessaainnesssaannesssaannssssaannnesss 920
7-205. Register Call Summary for Register CONTROL_MODEM_D2D_FW_DEBUG_MODE...........ccvvviuvennn. 920
7-206. Type Value For CONTROL_MODEM_D2D _FW_DEBUG_MODE .....ucuuituetneineinesneeneeneaneaneanenneenees 920
7-207. CONTROL_DPF_OCM_RAM_FW_ADDR_MATCH ..ttt i rr s s ssinn s s ssann e s sanneenas 920
7-208. Register Call Summary for Register CONTROL_DPF_OCM_RAM_FW_ADDR_MATCH......cccvvviiuinnnns 920
7-209. CONTROL_DPF_OCM_RAM_FW_REQINFO .. .cuuttuittneetnernretneeterneeseetaesneeseesaeeneesnersneeneesnns 921
7-210. Register Call Summary for Register CONTROL_DPF_OCM_RAM_FW_REQINFO .....cccoiiiiiiiiiiiinnnnnn. 921
7-211. CONTROL_DPF_OCM_RAM_FW _WR . iuttiiiiiittetinintssssanntesssaassessssasssssssinnnssssannnssssannnnesss 921
7-212. Register Call Summary for Register CONTROL_DPF_OCM_RAM_FW_WR ....cciiiiiiiiiiiiiiiaeanaes 921
7-213. CONTROL_DPF_REGION4_GPMC_FW_ADDR_MATCH ..ttt iaiine s e ssannne s snnnneeas 921
7-214. Register Call Summary for Register CONTROL_DPF_REGION4_GPMC_FW_ADDR_MATCH............. 922
7-215. CONTROL_DPF_REGION4_GPMC_FW_REQINFO .. .0uiituiiterneirneeteeneesneesneenseseesasensesneesanenns 922
7-216. Register Call Summary for Register CONTROL_DPF_REGION4_GPMC_FW_REQINFO ......cccviiuennn. 922
7-217. CONTROL_DPF_REGION4A_GPMC_FW_WR .1ttt s ssiiaes s ssiinss s ssannns s sannnesss 922
7-218. Register Call Summary for Register CONTROL_DPF_REGION4_GPMC_FW_WR ....ccvviiiiiiniinieninnes 922
7-219. CONTROL_DPF_REGION1_IVA2 FW_ADDR_MATCH ..ttt i e s e ssnn e e nsannae e 923
7-220. Register Call Summary for Register CONTROL_DPF_REGION1_IVA2_FW_ADDR_MATCH............... 923
7-221. CONTROL_DPF_REGION1_IVA2_FW_REQINFO . .uuituiitnerneetneeternrerneeteensesneetaeeneesnessneenaesnns 923
7-222. Register Call Summary for Register CONTROL_DPF_REGION1_IVA2_FW_REQINFO ......ccceviiunennn. 923
7-223. CONTROL_DPF_REGIONI_IVAZ2 FW _WR . utiiiiiiutteiiiiitesiiissssisisnssssannssssaansssssannssessaannnesss 924
7-224. Register Call Summary for Register CONTROL_DPF_REGION1_IVA2_FW_WR ....ciciiiiiiiiiiiiineeinnes 924
SWPU223G—-July 2007 —Revised August 2010 List of Tables 97

Copyright © 2007-2010, Texas Instruments Incorporated



Public Version & TEXAS
INSTRUMENTS
www.ti.com
7-225. CONTROL_PBIAS LITE . ttiiiiiiiiiiiiiiiiaanennnssssssssssssssssssssssssssssssssssssnmmmmesmsssmmmmmmmssssssssnnnns 924
7-226. Register Call Summary for Register CONTROL_PBIAS_LITE ..voiuiiiiiiiiiiiiiiiiieiirinsisssnsennes 925
7-227. CONTROL_TEMP_SENSOR ..tiutiiutiutintintensernise ettt 925
7-228. Register Call Summary for Register CONTROL_TEMP_SENSOR .....c.iiiiiiiiiiiiiiieiiirininrnnneinnes 926
2274 R O ]\ I I L I 0 | 926
7-230. Register Call Summary for Register CONTROL_CSI....uuuuiiiiiiiieeiiiiiesiriisssiirssssinrssssannnnenss 926
7-231. CONTROL_DPF_MAD2D _FW_ADDR_MATCH ...uivuiitneitnerneerneeteeneesneeseeneesneesaeenaesnessneennesnns 927
7-232. Register Call Summary for Register CONTROL_DPF_MAD2D_FW_ADDR_MATCH ...coiiiiiiiiiiiiiennns 927
7-233. CONTROL_DPF_MAD2D_FW_REQINFO ...utiutiiutisinseitinsertisssesansasssssasssnsassssssnsssnssnnins 927
7-234. Register Call Summary for Register CONTROL_DPF_MAD2D_FW_REQINFO ....ccviiiiiiiiiiiiiiiieines 927
7-235. CONTROL_DPF_MAD2Z2D_FW_WR ... ututiutitirtieisestsasssssssasssssas s saassssassanssansanssnnsnnss 927
7-236. Register Call Summary for Register CONTROL_DPF_MAD2D_FW_WR ...iiiiiiiiiiiiiiiiiiiiiiinaeens 928
7-237. CONTROL_IDCODE ..tiiuutiittiistisseiatetassssias s sassaae s st s s s s s s ss s s sa e s saa e s s an s s ran s saeeannes 928
7-238. Register Call Summary for Register CONTROL_IDCODE ......iiiuiiiiiiiiieeiaiieesraaneessaannessannnneess 928
7-239. CONTROL_PADCONF_WKUP_CAPABILITIES ...ttt sssnsssnsnnsnes 929
7-240. CONTROL_WHKUP _CTRL t1ttiiisiissassnennsnsssssssssssssssssssssssssssssssssmmmmmmmsmmmmmmimmmmmmmrssssssnnnnnns 930
7-241. Register Call Summary for Register CONTROL_WKUP_CTRL ....uiiiiiiiiiiiiiii e iiiine s rnnnee s saannneeas 930
7-242. CONTROL_WKUP_DEBOBS 0 1utuuutiusistiusssessiseraesssrstsssass s 930
7-243. Register Call Summary for Register CONTROL_WKUP_DEBOBS_0 ...cvvuviiiuieiinieiiniirinnisinsinnseinnes 931
7-244. Type Value For CONTROL_WKUP_DEBOBS_0 REQISIEr ..uuiiutiiiuiiiiseiniisiissiiseiisissisinssnnneianes 931
7-245. CONTROL_WKUP_DEBOBS 1 ..uiuutiusiutiutsnsesatiseraeissratrsssssssassssisssssansasssasann 931
7-246. Register Call Summary for Register CONTROL_WKUP_DEBOBS_1 ...ciiviiiuiiiinieiiniininniiinsiinseines 932
7-247. Type Value For CONTROL_WKUP_DEBOBS_1 REQISIEI ..uuiiutiiiuiiiiseiniisiiseiiteiiesissisinssnnseianes 932
7-248. CONTROL_WKUP_DEBOBS 2 ....uutiutiutiutisertiseiaesssnstsssass st 932
7-249. Register Call Summary for Register CONTROL_WKUP_DEBOBS_2 .....ccviiiuiiiiieiiniirinnininsinnseines 933
7-250. Type Value For CONTROL_WKUP_DEBOBS_2 REQISIEr ..uuiiutiiiuiiiissiiissiisssineiississisinssnnseianes 933
7-251. CONTROL_WKUP_DEBOBS 3 ..uutiutiutiutiseitiseraeissnstississ st 933
7-252. Register Call Summary for Register CONTROL_WKUP_DEBOBS_3 ....iiiiiiiiiiieiineirinnininsinnseinnes 933
7-253. Type Value For CONTROL_WKUP_DEBOBS_3 REQISIEr ..uuiiutiiiutiiiseiiiisinsesineiinisssinssnseianes 934
7-254. CONTROL_WKUP_DEBOBS 4 ...iuutiutistiutisertiseiaeisssstsssass s 934
7-255. Register Call Summary for Register CONTROL_WKUP_DEBOBS _4 .....ccviiiiiiiiieiiiiiininiasinnseins 934
7-256. Type Value For CONTROL_WKUP_DEBOBS_4 REQISIEr ..uuiiutiiiutiiineiiissisissriieiisissisinssnnneianes 934
8-1. Power Domains of the MMU INSTANCES ..u.uuiiiuiiiisiiiisiiiiiiiii i s raaeanaes 938
8-2.  Power Domains Of the MMU INSTANCES ....uueiiueiiiieiieristisi st e ria s s sas e sanr s raneanans 938
8-3. Reset Domains of the MMU INStANCES .....uueiisiiiiiii i aaaes 939
8-4.  Interrupts Of the MMU INSEANCES ..ttt r e s tr s ss e s s r e s saannn e s saananesss 939
8-5.  First-Level DesCriptOr FOMMAL ......ueirueeiiteiaeesits s e s s e s s ss st sa e s sae e s s s sanrsaneaanes 945
8-6.  Second-Level DeSCriPtOr FOMMAL. .. uuuuseisseraseesiseerse s sass e s ssaa s aassan e s sanreraneaanns 948
8-7.  Design Parameters of the MMU INSTANCES ...uuiiiiuiiiiiiiine i ssiis s ssiiar e ssanrr s saannneess 952
8-8. MMU INSTANCE SUMIMAIY 1ttt iuusseetisseeessseeesrase s saasee s sraa et taaaase s taaan e s saann et saann s saannnenss 960
8-9. MMU REQISIEr SUMMAIY 1.ttt iieate e aa e e st e et saase et saaaae et saaaan e s saaaneesaanneessaannnessaannnesss 960
8-10. MMU_REVISION ...t tuttitiutiasisesansssrss st e s e e s s et s e s e s e s e s e s a e s r s nanes 961
8-11. Register Call Summary for Register MMU_REVISION .....uuiiiuiiiiiiiiiiiiiisiinsnesiasssinssnsssnnes 961
8-12. MMU_SYSCONFIG .. ututiutiutiaeitiaeaat et e st et s s s s s st saa e s s st s a s s e aanesnsnnans 961
8-13. Register Call Summary for Register MMU_SYSCONFIG ...uuiiiiiuisiiiiiiesiiiiesissiinnssssannnssssannnness 962
8-14. MMU _SY S ST ATUS 1iiiiiiiiiiiiiiiiiiiiir s s aaee st ssssssssssssssasssssssssnnneseesssssssssssssssssnsnnnnnnnns 962
8-15. Register Call Summary for Register MMU_SYSSTATUS ...ttt riiiee s e ssanrr e snannaeeas 962
8-16. MMU_IRQSTATUS 1. iutiitiutiutine sttt sttt e e s s s st s e s e s e s s s et n e s e rnanes 963
8-17. Register Call Summary for Register MMU_IRQSTATUS ... uiiiiiiiiiiiiiriiiri s s s siarsrneaaes 963
98 List of Tables SWPU223G-July 2007 —-Revised August 2010

Copyright © 2007-2010, Texas Instruments Incorporated



& TEXAS Public Version

INSTRUMENTS

www.ti.com
8-18. MMU _IRQENABLE .. iiiiiiiiiiiiiiiiiiissii s ss s s s e s s st ssssss s s s s s s s s s s s s s sssssssssssssnnnnnnnnnnns 964
8-19. Register Call Summary for Register MMU_IRQENABLE . .....coiiiiiiiiiiie i sriireersannn e s snannaeeas 964
8-20.  MMU_WALKING _ST tutiuuenueiuneruesansss et ss sttt sas st sr s aassaresrrnes 965
8-21. Register Call Summary for Register MMU_WALKING _ST ..uuiiuuiiiieiinerintirinririseiaineiasssinnsraneasans 965
LS T2 V11V L O 965
8-23. Register Call Summary for Register MMU_CINTL .. uuuriiiiiseiiiiissiriisessssiianssssiinsssssannsssssannnnesss 966
8-24.  IMMU _FAULT _AD .11 ttuuttueitneetetneetneetesaretneetassnresaeetseneesnsetaeeneesnestesteesnresaretneensssneesneenns 966
8-25. Register Call Summary for Register MMU_FAULT _AD ...uuiiiiiiiiieiiiiie s saaine e ssaaanee s snnnnne s sannnnenss 966
LS T2 TR |11 = 966
8-27. Register Call Summary for Register MMU_TTB ....uuiiiiiiiieiiiiiineiiininsisssirssnsss s sannesnes 966
LS 2 TR |11V L 967
8-29. Register Call Summary for Register MMU_LOCK . ...uuiiiiisiiiiiiseiiiis s sssiianssssannsssssannnnesss 967
8-30. MMU_LD_TLB . tuuttuettueruirneetneensesneeseeneesneetsenesnssssesesnsstsesaesnsssnsesneensesnsesarensesneesnnenns 967
8-31. Register Call Summary for Register MMU_LD_TLB ...t r e e e s neee e 968
ST 2 |11V L O 968
8-33. Register Call Summary for Register MMU_CAM ....uiiuiiiiisiiieiieiinississsssassnessansssnnsssnnsannes 968
LS T 7 S |11V L 969
8-35. Register Call Summary for Register MMU_RAM ... .uiiiiiiiiieiiiiesiniis s ssiinnssssanasns s sannnesss 969
8-36.  MMU _GFLUSH. ..ttt s et e st e e e e et e e s e st e e s s e s s a e s s e s ta e e s e s s r e e anaes 969
8-37. Register Call Summary for Register MMU_GFLUSH .......uiiiiiiii i s s e e s nane e 970
8-38.  MMU_FLUSH_ENTRY 1 utuuuiuutiuterueiasssssaessssansssse sttt santasssstassassnninnes 970
8-39. Register Call Summary for Register MMU_FLUSH_ENTRY ...uuiiiiiiiiiiiiiiiriie i s snnenaes 970
8-40. MMU_READ _CAM ...ttt st s st s s e st s s r st s s s e st s e a e s e s e e s r s s s a e s e s n e s e anns 971
8-41. Register Call Summary for Register MMU_READ_CAM ...uiiiiiiiiseiiiies i sssiinsssssansssssannnnesss 971
8-42. MMU_READ _RAM. . iiiiiiiiiiiiiisiissssssassssss s s s sssssasssssasasss st s stsstsssssssssssssssssssnnnnnnnnnnns 971
8-43. Register Call Summary for Register MMU_READ_RAM ...ciiiiiiiii i iaiine s e ssaanae s snnnneeas 972
8-44. MMU_EMU_FAULT _AD .tuuutiutiuneiutisestinsssessisesaessssstsssss sttt 972
8-45. Register Call Summary for Register MMU_EMU_FAULT_AD ...uiiiutiiiueiniitiiseiiisiaeesinsssinsssnnsinnes 972
9-1.  Description External DMA ReQUESE PN ... ...ttt tsaiee s raa e s ssaaane s ssaannn e s sannnnessaannnesss 977
9-2.  SDMA Interrupt Mapping to the MPU SUDSYSIEM ...uuuiiiiiiseiiiiieiiiie i s saananenas 980
LS T T 1V 1 =T [ =T 1Y =T o] oo 980
9-4.  Parameter Values for Addressing Mode Examples (@), (D), @nd (C) «vvvveuerriiiiieneiiiiiirriinearaaneens 988
LS L TR =T 18 = 110 £ ES (o] gl o = 1o o 988
9-6. Example Parameter Values for a 90° Clockwise Image ROtation .......c.vviiiiiiiniiiii i iienieenaaes 989
LS R R = 10T T T T 11T o] 992
9-8.  Logical DMA Channel EVENTS ..uuiiiieiiiiiiteiriite ittt ssass s ssaiss s ssians s ssaaan s s saannnessaannnesss 995
LSS O =T 51 1= £ 1 o1 1008
LS 0 TR =T 1S3 (=] £ =T 1011
9-11. SDMA INStANCES SUMIMAIY 1uuuuuuuussssssnssssssssseeeeemsssmmssmsssssssssssssmmmmmeememtmtaiarssssssnnns 1012
9-12.  SDMA REQISIEr SUMMIAIY . uttuseiutetssssatesaessssssasssase e st st sasetaassaasstannesassssanrssnnsins 1012
9-13. DMAZ _REVISION Luiiutitiiiiitiatitstert s sas e s s st s s s e s e st s et e s s s s e s et e s aa s s s aaasanesananns 1013
9-14. Register Call Summary for Register DMA4_REVISION.....uuiiiiiiiieeiiiiieiiiisissinssssinnssssaanns 1013
0-15. DMAA IRQSTATUS L tuetuuirueerneenesneesrentesneesseteesnessasesaeenaesnresaeetaesnsesaeetaeseesneetaeeneesnns 1013
9-16. Register Call Summary for Register DMA4_IRQSTATUS _Lj +iuuviiuiiiiiiiiieiiirinrinsninsissssnnneas 1014
9-17. DMAZ IRQENABLE L tuutuutisiiutisersesssastrsssessssssss st s s sas st sase s sassasaansanesns 1014
9-18. Register Call Summary for Register DMA4_IRQENABLE_Lj «.uuviiieiiiiiiiiiiiii i nieeisinssnneenas 1014
LS T I 1Y o 1S I U 1015
9-20. Register Call Summary for Register DMA4_SYSSTATUS ..uiiiiiiiiiiiiiiiiiiii i sssiinnssasanns 1015
0-21. DMAA _OCP _SYSCONFIG .ttt iiiiiiiiiiiissssssssssssssssssssaasssssssssssnatarsssssssmmmmmsssssssssnnnnnns 1015

SWPU223G-July 2007 —-Revised August 2010 List of Tables 99

Copyright © 2007-2010, Texas Instruments Incorporated



Public Version & TEXAS
INSTRUMENTS
www.ti.com
9-22. Register Call Summary for Register DMA4_OCP_SYSCONFIG .. .cviiiuiiiiiiiiiiiiieiirinsininnsnaeas 1016
LS TR I 1Y 1 Y o S 1016
9-24. Register Call Summary for Register DMA4_CAPS 0 .uuiiuuiieiiiiiiiesiiiisesisiisssissiisnssssainnssssannns 1017
L 01 Y Y R o N =T PP 1017
9-26. Register Call Summary for Register DMA4_CAPS 2 ...ttt i isiiiaes s snaiane s snnnnnneaaanns 1018
LS B I 1 O Y oS 1019
9-28. Register Call Summary for Register DMAA_CAPS_3 . .uiiiuiiiiiiiiitirisnnteiaisratssansssassssinssansias 1019
LS TR I 1Y O Y oS S 1020
9-30. Register Call Summary for Register DMA4_CAPS 4 ....iuuuiiiiiiiiieiiiiissiiss s sssainnssssanns 1021
LS T O 5 1Y 5 1021
9-32. Register Call Summary for Register DMAZ4_GCR ....ciiiiiiiiiiiiiiiestiaanessaaians s saannnresaannnresaannnes 1022
LS 2 TR I 1Y ] R 1023
9-34. Register Call Summary for Register DMAA_ CCRI ..uviiueiiiiiiiiiiririeisiasass e raasasnnssaasaas 1025
LS 1T I 1Y 1 O I N O 1 1025
9-36. Register Call Summary for Register DMA4_CLNK_CTRLI v.uvviiiiiiieiiiiiiiiiissiiesnniinnssnnanns 1026
LS R I 1Y Y @ [ 1026
9-38. Register Call Summary for RegiSter DMAZ_CICRI . .uuiiiiiiieiiiiate s iaaatessaaanesssnannnssssannnssaaannnes 1027
LS 1S TR I 1Y 0] 1027
9-40. Register Call Summary for RegiSter DMAA _CSRI ..uuiiueiiiuieiiitiritiritriseisiasasssaneraasssinrsaansias 1029
LS R I 1Y 0] I 1029
9-42. Register Call Summary for RegiSter DMAZ4_CSDPI .uuuiiiiiiiiiiiiiesisiistes s ississssssinnnssasannnes 1031
LS5 T I 1Y A @ = 1031
9-44. Register Call Summary for RegiSter DMAZ4 _CENI . ..uuieiiiiieiiiiae e iaieesssaiane s ssnanneesanannresaanns 1031
LS T I 1Y O 1032
9-46. Register Call Summary for Register DMAA _CFNI ..uuiiueiiiieiiieririsriie s asssarerassssinssaaeias 1032
S A I 1Y 0 1032
9-48. Register Call Summary for RegiSter DMAZ4 _CSSAI. ..uuiiiiitieiiiiitesiiiie i sssiirssssainrsssannnes 1032
LS e TR I 1Y A @ 102 Y P 1033
9-50. Register Call Summary for RegiSter DMAZ4 _CDSAI ..ttt iaaatesssaaaesssaaasssaaannneeaaannnes 1033
LSS R I 1 0] 1033
9-52. Register Call Summary for Register DMAA _CSEli...uuiuuiiiieiiieiriiirinieriseisiseassiarerasssinsssineias 1033
LSS 1C TR I 1Y ] | 1034
9-54. Register Call Summary for Register DMAZ4 _CSFli....uuuiiiiiisiiiiiieeiiiiis i s ssaanns 1034
LS LT TR I 1Y A o T 1034
9-56. Register Call Summary for Register DMA4_CDEI ...cviiiiiiiiiii i i r e anannes 1034
LSS B I 1 O 1035
9-58. Register Call Summary for Register DMAA_ CDFli...uuiuuiiiieiiiiiiiri s nss i siasssinsssneaas 1035
LSS TR I 1 0 1035
9-60. Register Call Summary for RegiSter DMAZ4_CSACH ..uvuiiiiuiieiiiiiitesiiiistesisaisssississssasiinnssasannnes 1035
LS R I 1Y A @ 1 2 G 1036
9-62. Register Call Summary for RegiSter DMAZ4 _CDACH ..ttt iiiiiaite s iaaaresrsaaanessaaaassssaannnesaaannns 1036
LSRG 1 TR I 1Y 0 1036
9-64. Register Call Summary for Register DMAA_CCENI +.uuviiiuiiiiieiiiinie i iessirssiasssnssranssannenas 1036
LSS 1 ST I 1Y O 1037
9-66. Register Call Summary for Register DMAZ4_CCENI ..uuuiiiiiieiiiiieeiiiiisisiisssssisssssainssssaannes 1037
9-67. DIMAZL COLORI . utttttinteetsantaessaannnessassnnessaasnneessaanneessaannnesssannnsssssnnnsssssnnnesssssnneesssnnnes 1037
9-68. Register Call Summary for Register DMA4_COLORI «..uuiteiiiiiteeiiiaeessssaneesanannnssssannnseaaannns 1037
10-1. MPU Subsystem INTC CIOCK RALES ..uuuuuuueieiiiintesiiiittssissisesississssssinnrssssaansrsssaansnessaannsess 1043
10-2. Hardware and SOfWare RESEL. .. .uuiiueiiteiiiri i eaaaes 1044
100 List of Tables SWPU223G-July 2007 —-Revised August 2010

Copyright © 2007-2010, Texas Instruments Incorporated



& TEXAS Public Version
INSTRUMENTS
www.ti.com
10-3. Interrupt Lines INCOMING AN OULGOING + . uvtiuueeiueeineeraneisarssssiaessassssans s saisssanrsraessns 1044
10-4. Interrupt Mapping to the MPU SUDSYSIEM ... r e r e s r e e e eas 1044
10-5. INTC INSLANCE SUMIMEBIY & uuuussssssnnnnneeeememmmssssmsssssssssssssssmmmmmeeeestmmmtmmmttssssssssssnnneennns 1059
10-6. MPU INTC REQISIEr SUMMAIY .. uuuttiustestinstsrnsesaaes s tsisssssssasssasss st rassssasstaisssannstannssns 1059
10-7. Modem INTC REQIStEr SUMIMAIY cuuuuuteruseisusrsrssesanserassssissssass e s rasessasstarseranreraeerins 1059
10-8. INTCPS_REVISION . tuuttutiusistiussnsesstisessesssasssssse sttt s 1060
10-9. Register Call Summary for Register INTCPS_REVISION .....uuiiiiiiiiiiiiiiniriie s snneanaes 1060
10-10. INTCPS_SYSCONFIG . ettt sttt sr e s e s s st s s s s st s s se s n e s e anans 1060
10-11. Register Call Summary for Register INTCPS_SYSCONFIG .....uuiiiiiiiiiiiiiiiiriie s snianees 1061
0 N I S T 1 ) 1N 1061
10-13. Register Call Summary for Register INTCPS_SYSSTATUS ...t srraaneeas 1061
0 | I S TS | 1061
10-15. Register Call Summary for Register INTCPS_SIR_IRQ ...uuiiuuiiiiiiiiiiiinirnas s anessinnssnneanaes 1062
10-16. INTCPS_SIR_FIQ 4 tiutiutiiutitiatitetertrse e st s as s s s e s e s e s st et s s st s s s s s s s s a s s e s nernesnannss 1062
10-17. Register Call Summary for Register INTCPS_SIR_FIQ....uuiiiiiiiiiiiiiiiiiiiiriine s ssnnaeeas 1062
10-18. INTCPS_CONTROL tiiiiiiiinsnssssnnnnnnsssssssssssssssssssssssssssssssnnsmmmmmmmmmtmtmmmmmmssssssssssnsnnnnnnnnns 1062
10-19. Register Call Summary for Register INTCPS_CONTROL ...t eraitr e v rnnr e e rnaneeeas 1063
10-20. INTCPS_PROTECTION 4. uututtuutiusssssasiss sttt 1063
10-21. Register Call Summary for Register INTCPS_PROTECTION ...iiuuiiiiteiiiiiitsiineininsiaisssaneraneanaes 1063
0 | I =S T 15 1064
10-23. Register Call Summary for Register INTCPS_IDLE .....uuuiiiiiiii i i r s s s nane e 1064
10-24. INTCPS_IRQ _PRIORITY ..etuttuttutttneetesuseteetesneeseetaesneesnseteeseesnessasesaesnsesaeesaeenresneesneees 1064
10-25. Register Call Summary for Register INTCPS_IRQ_PRIORITY ..uuiiiiiiiiiiiiiieiiire e e s rnaeeeas 1064
10-26. INTCPS_FIQ_PRIORITY 1uutiutiustiutssesusissssesssassssssssnsssass sttt 1065
10-27. Register Call Summary for Register INTCPS_FIQ_PRIORITY ..iuuiiiiiiiiiiiiriiii s rnneaaes 1065
10-28. INTCPS_THRESHOLD ...iutiutiiatiteiaeitiae st s ssassasasss s s s s s e s e s e s s s s e s s saa e sn s a e snsananns 1065
10-29. Register Call Summary for Register INTCPS_THRESHOLD .....cciiiiiiiiiiiiiiiiiierniinne s snnneenas 1065
0O TR N I s T B 1 o 1066
10-31. Register Call Summary for Register INTCPS_ITRN .o r e e s nnne e 1066
0 | I S T 1 1066
10-33. Register Call Summary for Register INTCPS_MIRN . ...ttt aaaes 1066
10-34. INTCPS_MIR _CLEARN .ttt ittt e s et s s e s s s s s et e e s e s e s e s e s s et s n s a e snsnaenns 1067
10-35. Register Call Summary for Register INTCPS_MIR_CLEARN ...uuiiiiiiiii i sriinne s snnneeeas 1067
10-36. INTCPS_MIR_SETN 11tttuetuttueetneeuesneessenesneessetesneesnseteetaesnresestaesnsesaeetaeeneesnersaeennesns 1067
10-37. Register Call Summary for Register INTCPS_MIR_SETN cuuiiiuiiiiiiiiieiiinirnseisisssesisssansanans 1067
10-38. INTCPS ISR _SE TN tuttuttutiuststiussnsesasise e sssase st rar s s et s s st s s e s s s s e s e srransnnes 1068
10-39. Register Call Summary for Register INTCPS_ISR_SETN ..uiiiuiiiiiiiiiieiiiiririie s snessinesaneanaes 1068
10-40. INTCPS_ISR_CLEARN . u ittt ettt ettt s s e s e s s s et e s s e st s e s st s s st s e s a e sn s aenns 1068
10-41. Register Call Summary for Register INTCPS_ISR_CLEARN......uiiiiiiiiiiiiiieiriire i ssnneeeas 1068
10-42. INTCPS_PENDING _IRQN t1uttuttueeteetesneeteetesneeseetesnressetesneesnsstaseneesneesarennesnersneerneens 1069
10-43. Register Call Summary for Register INTCPS_PENDING _IRQN ..ot eriine e e renneeeas 1069
10-44. INTCPS_PENDING _FIQN tutuuttutiussnueiusissrsessssasssssss st 1069
10-45. Register Call Summary for Register INTCPS_PENDING_FIQN ....viiiuiiiiiiiiiiiiieiiierininsesnennes 1069
0T | I = T I 1069
10-47. Register Call Summary for Register INTCPS _ILRM . ...uuuuiiiiiiiiiiiie i rsiir s rannneeeas 1070
10-48. INTC_SYSCONFIG 1uuiiiiiinnnaentttnnneaeessssssssssssssssssssssssssssmnmmmesssmtttmmmmssssssssssnnsnnnnnnnsnnnns 1070
10-49. Register Call Summary for Register INTC_SYSCONFIG ..o s rnneeeas 1070
0 0O | 15 1071
10-51. Register Call Summary for Register INTC_IDLE .....iouiiiiutiiieiiiieiieiissiarsrnss s sansesannssaneanans 1071
SWPU223G—-July 2007 —Revised August 2010 List of Tables 101

Copyright © 2007-2010, Texas Instruments Incorporated



Public Version & TEXAS
INSTRUMENTS
www.ti.com
5 I O €1 1Y @ 1@ 0 T o ] oo o 1077
11-2. GPMC Pin MUIIPIEXING OPtIONS .. uuaeeeiieteesaatesssaasesssaanaesssaansessaannessaaannrsssaansressaannnesss 1078
11-3. Idle Cycle Insertion CONfIQUIALION ... .uessisesesisisteessaiseessssaee s ssaiaes s ssaan s e ssaansnessaansresssannnenss 1100
11-4. Chip-Select Configuration for NAND INtErfacing ....eveueerissirietinieiiieiiri s s raneanaes 1118
LS T O O = T (SIS 1] o 1125
11-6. Flattened BCH Codeword Mapping (512 Bytes + 104 BifS) +.uuutirrriiiesiniiiintsinisisinsisisssannsransssnes 1130
11-7. Aligned Message Byte Mapping in 8-Dit NAND ....uiiuiiiiieiiiiiie i siarsrseaaaes 1131
11-8. Aligned Message Byte Mapping in 16-Dit NAND ......oiiiiiiiiiiii i srranr e s saanneeas 1131
11-9. Aligned Nibble Mapping of Message in 8-bit NAND .....uuieiiiiiiiiii i s rraaeeeas 1131
11-10. Misaligned Nibble Mapping of Message in 8-Dit NAND .....civiuiiiiiiiiiiiiii i raeenans 1132
11-11. Aligned Nibble Mapping of Message in 16-bit NAND . .......uiiiiiiiiiiiiii i e srannaeeas 1132
11-12. Misaligned Nibble Mapping of Message in 16-bit NAND (1 Unused Nibble) ........ccvviiiiiiiiiiiiiiiiinnnnn. 1132
11-13. Misaligned Nibble Mapping of Message in 16-bit NAND (2 Unused NibbleS)........ccvvvviiiiiiiiiinininnns 1132
11-14. Misaligned Nibble Mapping of Message in 16-bit NAND (3 Unused Nibbles).........cccvviiiiiiiiiiiinnnnn. 1132
11-15. Prefetch Mode CoNfIQUIAtION ...uui.eeseiiiieeisite st s s s s s s s e s s aansr e s saannnessaannnenss 1142
11-16. Write-Posting Mode COonfigUIation ......ueeieessssiiserieisssse e ssia s ssnsransssanr s ransannns 1144
I Rt € 1V @S T o 1148
11-18. Useful Timing Parameters on the Memory Side.......uvviiuieiiiiiiieiiiiiiriii i rannneeeas 1149
11-19. Calculating GPMC TimiNg Parameters ... .uuuiueeriteiiueirississsssss s rantssinr s sanrs e sanrerarsaaans 1150
11-20. AC Characteristics for ASynChronOUS REAA ACCESS «..uuuuuiriiiiiieeiiaiineesaaaanressaaanressaaanrresraannsesss 1151
11-21. GPMC Timing Parameters for ASynchronous Read ACCESS......uuviiiiiuiiiiiiiieiiiiirriiresaanneenss 1152
11-22. AC Characteristics for Asynchronous Single Write ( Memory Side) ...ocevvieiriiiiiiiiniiiiiiiaeenans 1152
11-23. GPMC Timing parameters for ASynchronous Single Wt ......evvseiiiiiriiiiiiii i inirraenaes 1153
11-24. Supported MemOry INTEITACES ..ot r e s s s s s s s e s s aanna e s raanneenss 1154
11-25. NAND Interface Bus Operations SUMMAIY .. ...euueeiiuesriueerinrsrseiaeeiasssanssranesaassssinssanrsrannssins 1155
11-26. NOR Interface Bus OperationS SUMIMAIY ...u.ueevuserseerseisisrsrseiansesassssisrsrasssainsraiseranrerarnamins 1156
11-27. GPMC INStANCE SUMIMIBIY . . uuussssssssssssseseesssssssssssssssssssssssssssssnsmmmeeeesttmmtmmasssssssssssssnnnnnnnns 1157
11-28. GPMC Registers Mapping SUMIMEIY . ....ueeiueessesrsesrssissssasssiassssasssaisssanssiainerasssinrrasiains 1157
11-29. GPMC_REVISION 1 utiiuiititiiatitene s st sssaasss s e sas s s st s s e s s s s s s e st st s e s a e snananns 1158
11-30. Register Call Summary for Register GPMC_REVISION ....uiiiiiiiiiiiiiiiiiiiinsiitns s sssannnenas 1158
11-31. GPMC_SYSCONFIG L 1iuiiiiinnuenetnnnnaseesssssssssssssssssssssssssssssnsmmmmesstmtmmmmmmessssssssnsnnnnnnnnnnns 1158
11-32. Register Call Summary for Register GPMC_SYSCONFIG .....uuuiiiiiiiii it srnanne e 1159
11-33. GPMC _SYSSTATUS itiiutitintiserse ittt st s et a e e s rranaanes 1159
11-34. Register Call Summary for Register GPMC_SYSSTATUS .. ittt 1159
11-35. GPMC IR QST ATUS Lttt it et r s s e s s e s s s e s e s s e s aa e aa e san s e raneanans 1160
11-36. Register Call Summary for Register GPMC_IRQSTATUS ...uiiiiiiiiieiiiiisrsiirrsssinnss e saannsenas 1161
11-37. GPMC _IRQENABLE i iiiiiiiteseee e s s sssssssss s s s e s s s a e s s s s s s s ssssssssnssnnnnnnnnnnnnnnnns 1161
11-38. Register Call Summary for Register GPMC_IRQENABLE .......uiiiiiiiiiiiiiiiiiie e e rnneeeas 1162
11-39. GPMC_TIMEOUT _CONTROL .1 uttutttutiusiseiusssssasssssse s 1162
11-40. Register Call Summary for Register GPMC_TIMEOUT_CONTROL ...uvviiiiiiieiiiiieiiieiiinianerneaaes 1162
11-41. GPMC_ERR _ADDRESS ...ttt st r s st s a s s e s e s e s e s a e rans 1163
11-42. Register Call Summary for Register GPMC_ERR_ADDRESS......ciiiiiiiiiiiiiiiiiinenassesisanneeas 1163
11-43. GPMC _ERR T Y PE tiiiiiiiiiittttttnseaeessssssssssssssssssssssssssssnnemeesssstsssmssssssssssnsnnnnnnnnnnsnnnns 1163
11-44. Register Call Summary for Register GPMC_ERR_TYPE... .o e aee e 1164
I ST € 1Y @ O [ 1164
11-46. Register Call Summary for Register GPMC_CONFIG .....uviiiuiiiiiiiiiieiiienis s s saneesans 1165
I R € 1V @S 17N 10 1S 1165
11-48. Register Call Summary for Register GPMC_STATUS ...uuiiiiiiiiiiiiii i s s annne e 1166
11-49. GPMC_CONFIGL i tvuirueiunetneesneeueeteesnseteetesnreseetesnessaseteeseesnestsenaesnresasesaeenresnsesneens 1166
102 List of Tables SWPU223G-July 2007 —-Revised August 2010

Copyright © 2007-2010, Texas Instruments Incorporated



& TEXAS Public Version
INSTRUMENTS
www.ti.com
11-50. Register Call Summary for Register GPMC_CONFIGL i .uuuiuriiisiiiiieiinierinsiiieinissiaisssinsesananans 1168
I R I € 1V (@ 0 ] [ 1168
11-52. Register Call Summary for Register GPMC_CONFIG2_i..uuuiiiiiueeiiiiinirsiiiirsiiiisnesisninnesisainnees 1169
11-53. GPMC_CONFIG3 i t1uirueetnetnesueeteeteesnseseetesneeseetesnresneeteeneesnestasenaesnresaeesaeenresnresneees 1169
11-54. Register Call Summary for Register GPMC_CONFIG3 i..uueiiiiieiiiiiiiiieiiiineesiaanresssaanessaannneess 1170
I 1S T € 1Y O O | [ 1170
11-56. Register Call Summary for Register GPMC_CONFIGA i .uiiiuiiiiiiiiiieiieiisiiniasniss s raneanans 1171
I S €1 1V (@ @ 1 [ 1171
11-58. Register Call Summary for Register GPMC_CONFIGS5 _i.uuuuiiiiiuieiiiiiiiiiiiesiiiiesisainssisninneens 1172
11-59. GPMC_CONFIGB i 1vueerueinnernesneetesseesnseseetesneesestesnesseeteesessnrstasenaesnsesaresaeensesnresneens 1172
11-60. Register Call Summary for Register GPMC_CONFIGE i ..uueiiieeiiiiiiiieiiiinreeiaanresssaannessaaanneess 1173
I 3 I € 1Y @ O [ 1173
11-62. Register Call Summary for Register GPMC_CONFIG7 _i..uuiiiuiiiiiiiiiieiiieiitsrinnisisisssinsesaneanans 1174
11-63. GPMC_NAND_COMMAND i tuuutiutinseutinsessestsansrssss st saesasssassassassassassasiasssassansans 1174
11-64. Register Call Summary for Register GPMC_NAND_COMMAND i tiiiuiuuiiiiiiinireiiiinerinnsesssannnenas 1174
11-65. GPMC_NAND_ADDRESS [ 111uttuettnerueesneetesnesneeseetesnsessetaesnreseetaeeneeseetaeeneesresaeenneees 1174
11-66. Register Call Summary for Register GPMC_NAND_ADDRESS i....icitiiiiiiiiiiiiiieiiiininaneanaes 1175
I R € Y @ Y | N 1 1175
11-68. Register Call Summary for Register GPMC_NAND_DATA i cuviiiuiiiiiiiiitiiiiinieiaie i 1175
11-69. GPMC_PREFETCH_CONFIGL ...iutiutiitieeiaentiaasssssesesasaassssasssassssaassassanssssnsssssnnsnnss 1175
11-70. Register Call Summary for Register GPMC_PREFETCH_CONFIGL .....cvviiiiiiiiiiiiiesiiiinesisninneens 1177
11-71. GPMC_PREFETCH_CONFIG2 .uuttitititiiiiiiiiissssssssssssssssssssssssssssssssmtttmmmmssssssssssssssnnnnnnssnnns 1177
11-72. Register Call Summary for Register GPMC_PREFETCH_CONFIG2 .....coiiiiiiiiiiiiiiie i sneineeeas 1177
11-73. GPMC_PREFETCH_CONTROL .tuuttutiusistiatssssasssssesssasssasssssssassass s 1177
11-74. Register Call Summary for Register GPMC_PREFETCH_CONTROL...cicutiiieiiiiieiiieeiierineinneanaes 1178
11-75. GPMC_PREFETCH _STATUS .. ittt ittt saas st e st sa s s s s sa s st s s s a s e s s s nanaens 1178
11-76. Register Call Summary for Register GPMC_PREFETCH_STATUS .. .uviiiiiiiiiiiiiirnin e snnaeeea 1179
11-77. GPMC_ECC _CONFIG . . iiiunuuttttnnnnnesssssssssssssssssssssssssssssnmmmmeesssmmmmmmmmrmsssssssssnsnnnnnnnsnnnns 1179
11-78. Register Call Summary for Register GPMC_ECC_CONFIG .....uuiiiiiiiiiiiiiiiiiiree s rnnnre s raannneeas 1180
11-79. GPMC_ECC_CONTROL t1utiutistiatisesasissnsesssasssasssssas s e sasssas s e s ssssnnsnnes 1180
11-80. Register Call Summary for Register GPMC_ECC_CONTROL....cuuiiiitiiiiiiiieiiieinisninesinnesaneaaes 1180
11-81. GPMC_ECC_SIZE_CONFIG ..uuuiiutiitiitiaeiaeitiastssssessssssas s saassassasssassatsans s sasssrsansnns 1181
11-82. Register Call Summary for Register GPMC_ECC_SIZE_CONFIG.....ccuvviiiiiiiiiiiiiiniinerninneeeas 1182
11-83. GPMC _ECC) RESULT t1uttttituitneetesneessetesneesasetestesnseteetesnresestaeeneeseetasenaesneesneenneens 1182
11-84. Register Call Summary for Register GPMC_ECC]_RESULT ...iiiuiiiiuiiiiiiiiiiiiiieriniassseines 1183
11-85. GPMC_BCH_RESULTO i tututustutiusssuesusisesnessssasssssse sttt 1183
11-86. Register Call Summary for Register GPMC_BCH_RESULTO_ i +iuuvviiuiiiiiiiiieiiiieiiieerininnnnneines 1183
11-87. GPMC_BCH_RESULTL i tutuuututiusesueiusiseiuessssassssasssassasssassasssssassasssassassansianssnssinimnssnes 1183
11-88. Register Call Summary for Register GPMC_BCH_RESULTL i uuviiiiiuiiiiiiiinisiiiiinnrssiinsssssannnness 1183
11-89. GPMC_BCH_RESULTZ fi1uuuttuettueeuesneeseetesneeseetaesnaesnssseetesnsesestaesneeseetaeeneeseesneenneens 1184
11-90. Register Call Summary for Register GPMC_BCH_RESULT2 i .uviiiiiiiiiiiiiiie i erninaneessnannnenns 1184
11-91. GPMC_BCH_RESULT3 i tutiustutiusssuerunisenuesssnanssssse sttt 1184
11-92. Register Call Summary for Register GPMC_BCH_RESULT3 i +.uuviiiuiiiiiiiiiiiiiieiiieriniannneanaes 1184
11-93. GPMC _BCH _SWW D AT A .ttt ititesat sttt s s s s s s r s s s s s e s r e st s s s st s s st s n s a e snsnenns 1184
11-94. Register Call Summary for Register GPMC_BCH_SWDATA ...uuiiiiiiiii i rannsnenas 1185
11-95. SDRC Subsystem [/O DESCHPLION +uuutiuuteiueesatesisessss s sass st ssassssassaannssansssannsransaanns 1191
11-96. SDRC Address Multiplexing Scheme Selection vs SDRAM Configurations (x16 Memory Interface)....... 1192
11-97. SDRC Address Multiplexing Scheme Selection vs SDRAM Configurations (x32 Memory Interface)....... 1192
11-98. Arbitration Class AllOCATION . ... u e uuts sttt ettt e e s s s s s s s e san e rans s sann e rannanans 1201
SWPU223G—-July 2007 —Revised August 2010 List of Tables 103

Copyright © 2007-2010, Texas Instruments Incorporated



Public Version & TEXAS
INSTRUMENTS
www.ti.com
11-99. ReqInfo Parameters OrEIING «.uuuuuiuee ittt sttt s srs s tan e e s s sanrsransannes 1204
11-100. VRFB Contexts Virtual Address Spaces vs Rotation ANGIE .....oveiiiiiiiiiiiiiiiiiriniannenaes 1207
11-101. Mobile DDR SDRAM AC Timing Parameters .. ..uueeiisiusresisannesiraissesisainssssainssssssannnssssannnnens 1215
11-102. SDRC Data Lane CoNnfigUratiONS «..u.euuesisuessisssiiseerssisisssassiasesasssisssrassiainssasssanrsrasssnns 1217
11-103. Dynamic Power Saving ConfigUrations ... .....uiieeeseiiiii i raaire s ee s saannre s srananessaannneess 1221
B I 07 /1T o g o VA @] o U= 11 [ ] o 1231
11-105. Programmable AC ParameterS. ... .. ueeeiueesatssseesssises ettt saassianrsrasssanrsrassianes 1232
11-106. Nonprogrammable AC Parameters ... e eeeiriareesiaaeeessaaaneesaaaannessaaanrtessaanssessaannressaannnesss 1232
11-107. Calculating IMagE SIZE .uuuueiiiiieiiiiie st sr e s tsaaa e s s s aaa s s saaann s s saannesssanrnesss 1245
11-108. SDRC SigNalS DESCIIPON 1. ue ettt iateiaseesat e s s s st r s s a s e sae e s e s sanrsanneaanes 1259
11-109. Mobile DDR SDRAM Address Configuration ......uevssessissisississeiiserisnisrsrnssisissassssinsraseaanns 1260
11-110. Mobile DDR SDRAM AC TimiNgsS Parameters .. ...uueiiiiuessiiiinesiisiisnssssiinnesssaassssssaansssssannnens 1261
11-111. Calculation of the SDRC.SDRC_ACTIM_CTRLA_p Timing Parameters ......cccvvveeiiieerineirinrernneinnes 1263
11-112. Calculation of the SDRC.SDRC_ACTIM_CTRLB_p (p = 0) Timing Parameters .........ccvvvviereriinnnenns 1263
11-113. Calculation of the SDRC.SDRC_RFR_CTRL_p (p = 0) Timing Parameter .........ovvveieiiiiinnnniininnenns 1263
11-114. VRFB Use Case Summarizing RegiSter PriNt.......vveeirieeiiieiisiiininisnnss s sasssinsssansannes 1268
11-115. SDRC and SMS Configuration REgISIEr SPACE ....uiiutiristirinririeiai i raeaaans 1269
11-116. VRFB Contexts VS ROtAtIoN ANGIE ...t s s e s s r s s s anr s sannaenas 1270
11-117. SDRAM vs SDRC Controller CharaCteriStiCS ... uuuueiuuesrseirersrseianerassssiarsrnss s ransssinrsransaans 1274
11-118. SMS INSTANCE SUMMEAIY . uuueeeiinanneessansesssaasnsessaasssesssassnesssssneessassnsessasssnerissssnesissssnnns 1275
11-119. SMS REQISIEr SUMIMAIY . 1. uuttetiaeesssaeeessaaseessaaassesssassestsaassessaaaannsssaansnssssannnnssssnnnnnsss 1275
11-120. SMS _REVISION 1 iuiiiiiisnnsatntennseseessssssssssssssssssssssssssssnnmmmmmmsstmtttmmrmmsssssssssssnnnnnnnnsennns 1276
11-121. Register Call Summary for Register SMS_REVISION ... .uiiiuiiiiiiiiiiinirsni i raneanaes 1276
11-122. SMS_SYSCONFIG .uuuutiutintintiseraerssase st s s e s s s r s s raanernes 1276
11-123. Register Call Summary for Register SMS_SYSCONFIG ...iuuiiiiiiiiieiiiiniriie i raneanaes 1277
11-124. SMS SY S ST ATUS ittt e e st s e s e s s e s a et s e s r e arans 1277
11-125. Register Call Summary for Register SMS_SYSSTATUS ...ttt sranaeeas 1277
11-126. SIMS _RG AT i teutrueitneeuetueeseettesneetaeetesnesaseteetaesnsetsetesnsesestaeenaesnestaeeneesnessnsenneens 1277
11-127. Register Call Summary for Register SMS_RG_AT Tiuutuiutirietinseiinterisisirriseiannearinraeaaaes 1278
11-128. SMS_RG_RDPERMI 1.ttutiutististssestissssesssass e sas s saas s sananes 1278
11-129. Register Call Summary for Register SMS_RG_RDPERMI ....uviiiiiiiiiiiiiiiii i nnneenaes 1278
11-130. SMS_RG_WRPERMI . .uuiutitiittititetissae st st s e sas s s s st s s s st s s s s s s s s s e s neaassneanss 1278
11-131. Register Call Summary for Register SMS_RG_WRPERMI .. .uuuiiiiiiiiiiiiiiiniie s snnnnnenas 1279
11-132. SMS _RG_START| ttuttuettetuterneeteeteesreteetesnreteeteenesneeteeteesnretaeesaesnresaeesaeenresnresneens 1279
11-133. Register Call Summary for Register SMS_RG_START . .uuiiiutiiiiiiiiiiiii s raeanaas 1279
11-134. SMS_RG_END] 1utuutiuseiuniussnssiussnsssusissssesssasssssse sttt 1279
11-135. Register Call Summary for Register SMS_RG_ENDj ...uuiiiiuiiiiiiiiiieiiieiis i sasenannenans 1280
11-136. SMS_CLASS _ARBITEROD .. .uttiutiistirteiastsastsiastesasssss st e sass s ssaan e sannerareannns 1280
11-137. Register Call Summary for Register SMS_CLASS_ARBITERO ...ciiiiiiiiiiiiiiieiiiineirinnesssnnneens 1280
11-138. SMS_CLASS ARBITER L. ..uuuuutttttttttaeeesssssssssssssssssssssssssssssssmmmmsssttmmmmmmmmsssssssssssnnnnnnnnnnns 1281
11-139. Register Call Summary for Register SMS_CLASS_ARBITERL ....iiiiiiiiiiiiiiiiiini i naneanans 1281
11-140. SMS_CLASS ARBITERZ .. .ttt st ananes 1282
11-141. Register Call Summary for Register SMS_CLASS_ARBITER2 ....ciiiiiiiiiiiiiiiiininie i nnneenans 1282
11-142. SMS_INTERCLASS _ARBITER ...ttt st s stsaas e sassas s s sassnsa s s snsaanseannss 1283
11-143. Register Call Summary for Register SMS_INTERCLASS_ARBITER.....ciiiiiiiiiiiiiiiiiiiciiaeeea 1283
11-144. SMS_CLASS ROTATIONM . uuutttttttttteeesssssssssssssssssssssssssssssnnseeessssttmmimmrsasssssssssssnnnnnnsnnnns 1283
11-145. Register Call Summary for Register SMS_CLASS_ROTATIONM ...uviiiiiiiiriiiieiiiessesinnaneanaes 1283
11-146. SMS_ERR_ADDR .tuutiutiutistinsssessissssesssasssassse st st sas st sas s sassas s s raraans 1284
11-147. Register Call Summary for Register SMS_ERR_ADDR ....iiuiiiiiiiiiiiiiiii i naneenans 1284
104 List of Tables SWPU223G-July 2007 —-Revised August 2010

Copyright © 2007-2010, Texas Instruments Incorporated



& TEXAS Public Version

INSTRUMENTS

www.ti.com
11-148. SMS ERR T Y PE 1ttt s s sssssss s s s s a s e s s s s s s sstsssssssssnsnnnnnnnnnnnnnnnns 1284
11-149. Register Call Summary for Register SMS_ERR_TYPE.....iciuiiiiiiiiiiiiiiiiiinianiansasenaes 1285
11-150. SMS_POW _CTRL tutuuttiutiusissiusssssatssssse sttt sas st ssrsansanes 1286
11-151. Register Call Summary for Register SMS_POW _CTRL ..uuiiiuiiiiiiiiiieiieritsrnsesnissssisssansssanessans 1286
11-152. SMS_ROT_CONTROLN 1 .tuutiatitasueratias st sssaas s sae s sas s saas st taa st sas st s aaaesarsaassnes 1286
11-153. Register Call Summary for Register SMS_ROT_CONTROLN ...uviiiiiiiieiiiiinnsiitressninnnesssannnenas 1286
B o Y S L@ N S 1 174 =l 1287
11-155. Register Call Summary for Register SMS_ROT_SIZEN ..uuiiuiiiisiiiiniiiiiiiiaesasissnnssnanes 1287
11-156. SMS_ROT _PHY SICAL_BAN 1 .uutiutisiitiserststiass et s s rananes 1287
11-157. Register Call Summary for Register SMS_ROT_PHYSICAL_BAN....cciiiiiiiiiiiiiiriinie i niaeenans 1287
11-158. SDRC INSTANCE SUMMEIY . uutetiuantetsiansessssassesisassssssssaseesssassnessssasneessassnsesmsssnnerissssnens 1288
11-159. SDRC REQISIEr SUMIMAIY .. uutttinuaeesssansesraaansesssassesssarssesssaassnssssaannsstsaantsstsasnsnessssnnness 1288
11-160. SDRC _REVISION . 1t iiiittiisnnsssettnnsasessssssssssssssssssssssssssssssnnmmmessmsttmtmmmmessssssssnnsnnnnnnnnnnns 1289
11-161. Register Call Summary for Register SDRC_REVISION ...uiiiuiiiiiiiiiieiiiiniinissssnnsenaneanans 1289
11-162. SDRC_SYSCONFIG. 1.t tutiusistiusensertise ettt aa s rrraraanes 1289
11-163. Register Call Summary for Register SDRC_SYSCONFIG ....uiiiiuiiiiiiiiiiiiiiiininie i saneenans 1290
11-164. SDRC _SY SSTATUS ittt s et s s s a s e aar e st e r e rreaaaes 1290
11-165. Register Call Summary for Register SDRC_SYSSTATUS ...ttt s ssaineeeas 1290
11-166. SDRC_CS_CFG tiuuutinuteiueeintssatessesastsrss s sassssaatssasstasesasssaatssasessasntaisssannssannssans 1291
11-167. Register Call Summary for Register SDRC_CS_CFG .. .uviiuuiiiiiiiieiiiiirissisissasssinsssaneanans 1291
11-168. SDRC_SHARING .. tuttiutisesstisesssrtsas st s e s n s st e s e s et s e s e s e s e s e s a e s ran e nes 1291
11-169. Register Call Summary for Register SDRC_SHARING .....iiiuiiiiiiiiiiiiiniriis s i ernaeaaes 1292
11-170. SDRC_ERR_ADDR. ...ttt e s e s e s s s e s e e s e s s st s e s e s e s r i n s as 1292
11-171. Register Call Summary for Register SDRC_ERR_ADDR .....uiiiiiiiiiieiiiiiiniiinsssninnnnsssannnnenns 1292
11-172. SDRC _ERR T Y PE 1iiiiiiiiiiiiiitttsaeeesssssssssssssssssassssssssssssanesssssssssssssssssssnnnnnnnnnnnnnnnns 1293
11-173. Register Call Summary for Register SDRC_ERR_TYPE .....cuiiiiiiiiiiiiiiiiiii i 1293
I I S T I T O I I N O 1294
11-175. Register Call Summary for Register SDRC_DLLA _CTRL..iiuuiiitiiiiriiiiiinitsianeesassinnssnsenanes 1295
11-176. SDRC _DLLA ST ATUS . tiiitiiittiistint i as s ra e s e aas e e s rerareanans 1295
11-177. Register Call Summary for Register SDRC_DLLA _STATUS ...uuiiiiiiiiiiiiiie st isanne s ssannneeas 1296
11-178. SDRC_POWER _REG ... uuiiisutettttnnssnssssssssssssssssssssssssssssssssmmmmemssmitmimmmmmssssssssnsnsnnnnnnnnns 1296
11-179. Register Call Summary for Register SDRC_POWER_REG ....iitiiiiiiiiiiiiiiiiiiiiiriniansnseianes 1297
11-180. SDRC_MCFG_P ttuustueiutistsnnsusssnsssssssassassssssssss st st assaesarrarernes 1297
11-181. Register Call Summary for Register SDRC_MCFG _P +uuutiruetiiunsineeiinserintsrissiaissiasssannssansanans 1298
I R 7S T T Y/ o 1300
11-183. Register Call Summary for Register SDRC_MR P .uuuiuuiieiiiiiieiiiiiieisiiisssinsnssssiansssssannssenss 1301
11-184. SDRC_EMR2 D euutruirueetesnesnsesesneesnseteetesnsessetaesneesnsetaeeneesnettaeesaesnresaeesaeensesneesneens 1301
11-185. Register Call Summary for Register SDRC_EMR2Z_D ...uviiiieiiiiiiiiiiiiiirns s i raneanans 1302
11-186. SDRC_ACTIM_CTRLA P utuuttuutiuttserutiseraesssassrssasernsassass st 1302
11-187. Register Call Summary for Register SDRC_ACTIM_CTRLA_D tiuttiiiteiiiiiitiiieininsianssanneraneanans 1303
11-188. SDRC_ACTIM_CTRLB P .ttt st sasaas s saas st saasaas st saassanaasssarsnnsnnss 1303
11-189. Register Call Summary for Register SDRC_ACTIM_CTRLB_P uvviiiiiiiiiiiiiiiiiiii i snnnnees 1303
11-190. SDRC_RFR_CTRL_P ttuttttttutttueeuesueeseentesneessetaesseesnsesaeetaesnresaeetaeeneesaretaeeeeseesneeneens 1304
11-191. Register Call Summary for Register SDRC_RFR_CTRL_P tuuutiiuteiiuteiintininririseiiinerasrinneraneiaes 1304
11-192. SDRC_MANUAL D 1tuututiustrasiusssaerssse e sseras s ss s sas s s s s et ssss e sarsanernes 1304
11-193. Register Call Summary for Register SDRC_MANUAL_P ..viiueiiiiteiiieiiiriris s sasssanneraneanaes 1305
I I O 44 1= T = B 1T U1 Tox 1T ] o 1315
I 11 T 3 =2 o o) o 1315
12-3. Video Timing Reference Codes for SAV and EAV ......ciiiiiiiiiiiiiirini s sianssnsaaes 1322

SWPU223G—-July 2007 —Revised August 2010 List of Tables 105

Copyright © 2007-2010, Texas Instruments Incorporated



Public Version & TEXAS
INSTRUMENTS
www.ti.com
12-4. F, V, H SigNal DESCIIPONS . .uretinteesssinneessssnneessaanneesssaannesssasnneessasnnnessssanneessannnnessesnnnnsss 1322
12-5. F, V, H Protection (Error-CorreCtion) BItS .. ...cuiieessiiiieieeiriiieeiaaannessaaansesssaannssssaanneessaannnesss 1323
12-6. BT.656 Mode Data Format in SDRAM ....uiiiiiiiiiiiiiiiiiiiiiiii s s raaeaaaes 1323
12-7. 1/O Description for Serial INterface CSIL ..uiiueiiiiiiiiririri i aaaes 1323
I JR 3 Tod 1] T2 1o g I O 0T L= 1324
12-9. CSI1 Image Data Operating Modes and Alignment CONSIIAINTS ...uvuiiiieeeiiiiiirii i aaineenas 1325
12-10. 1/O Description for CSI2 Serial INterface ....vvuiiiieeiiieiiiri i s erans 1335
12-11. Long Packet StruCtUre DeSCHPION ... u e eteeisietee e raae et raaae et sa e e s ssaann e s ssaanna e s saannnessaannnenss 1339
12-12. CSI2 Pixel FOrmMat MOOES +uuuuuiiisiiiisiiiistiiisiie it sas it saas s saarerassanans 1340
2 e TS} Tod £ T 2= o g TN O 0T L= 1341
I O [ o) Q0= ) o 1362
12-15. cam_XClka CoONfIQUIAION 1..uuueeiisiiee it sr i e s e s s s et s s e s s s an e s s s nn e s s s annnessannneenss 1363
12-16. cam_XCIKD CONfIQUIALION .u.uuueistiise it r e s et s s s e e s s s s a e sr s s s e e s e s sann s rneanans 1363
12-17. Camera ISP INteITUPES «uuuiee i s s s s s e s s n e rranrnenss 1366
12-18. CBUFF INtErrUPL DELAIIS « . uuueesisseeeissatesssaatesssasee s tssiaae s s ssaae s s ssaa s e s s s aannn et sannnnesssannnnnss 1368
12-19. CSI1 Receiver INterrupt DEtAIIS . .. .uu v ue ettt r s r s s e sanr e rannanans 1369
12-20. CSI2 Receiver Event Generation (CSI2_IRQSTATUS and CSI2_IRQENABLE Registers) .......c.cvueevues 1369
12-21. CSI2 Receiver Event Generation (CSI2_COMPLEXIO_IRQSTATUS and
CSI2_COMPLEXIO_IRQENABLE REGISIEIS) +vuevureruerrnernersnresneenersneesneeseesnsesneesnesnsesneesneensesns 1370
12-22. CSI2 Receiver Event Generation (CSI2_CTx_IRQSTATUS and CSI2_CTx_IRQENABLE Registers)..... 1370
12-23. Allowed Data Flows for Hardware at the Input of the CCDC ModUle .....covviiieiiiiiiiiiiiiiiiiiaees 1374
12-24. ECC EVENT LOGGING 1 tttuutetnttnntesussinseiasssssssassssasssssssasstasssassssassssasstannssansssinneranisnns 1384
12-25. Possible Time-Out Value for RXMOAE COUNTEN ... .uuiiistiriseiistsiseiaerassssiarssnse s sansssiarssaseaanes 1389
12-26. Control-Signal Generator: CNTCLK FreqQUENCIES ..uuuuiiiutsiiiiineeiiiiinessssinnnressaansssssaansssssaannnens 1392
12-27. Data-Lane Shifter ... e e 1394
12-28. Allowed Data FIoOws Through the CCDC .....uiiiiiiiiii i ia i s as st ssra i n e e s saanns e s ssaanessaanneess 1396
12-29. Reformatter OutpUt LIMITAtiONS «..uuuueeeiiiitee it s e s s s s s r e s sraar e s s ranneeas 1401
12-30. CCDC_SDOFST DESCIIPLOMN 4 uuuuuttiussinteiassssstsssesssstsss st srass e ransssanrsrassisnns 1406
12-31. Memory Output FOrmat for RAW Datal .. ...ueeeiiiiieiiiiiieeiaaieesaaaiaee s ann e s ssaannn e s sannnressaannnenss 1408
12-32. Memory Output FOrmat fOr YUV Datal . .uu.uueeeeiiiiutseiiiisseiisiisnssssiisnsssssinsssssaanssssssanssssssannnnes 1408
12-33. Image Cropping by Preview FUNCHONS ... .uuiieiiie i e s s s s e s s s sinn e rn e anaes 1415
12-34. RESIZEI USE CONSIIAINTS 1 u vt tuustsustssasesrusesassssassssassssasstss s sass s tas e s s s ssasssaneransssanssransasnns 1416
12-35. Arrangement of the Filter COeffiCIENTS ....uuueriiiii s aaae e 1420
12-36. INPUL SiZ€ CalCUIBtIONS . uviiseiiiatiie it e et s e s s e e et s e e e sa e e s e s snr e s neaanes 1421
12-37. Processing Example for 1:2:56 HOrzontal RESIZE ...cvnueeiiiiiiiie i rr e s e s rannee e 1426
12-38. White Balance Field-to-Pattern ASSIgNMENTS ... .eieiiiiteeiiiie i ssiir s sraanrr s saanneenas 1429
12-39. Regions and Bins fOr HiStOgram .. ... ueeiieeiie it ise s e s s s re s s sian e raneanaes 1430
12-40. Central Resource SBL FiXed ParameterS ...uuueiiuseiiseerissirssirssiaserassssissssassiannssasssanrsrasssns 1433
12-41. Central Resource SBL Number of Request REQISIEIS . ..uveiiiiiiiiiiiiii i e rraaaeeeas 1435
12-42. INternal Variables ... e 1440
12-43. Internal State Afler RESET 1uuuuiiiti i s 1441
12-44., Address [dentifiCAtiON ..uvuueivserissiisrisiis i i 1441
T o [0 SR I oV 1] 1T ) o 1442
12-46. WINAOW LEVEI INCIEIMENT 1 uuiuutiistisse it es s s s s s sra s s s s s sa s e ta s e s s s s n e saneaanes 1442
12-47. WINAOW LEVEl COMPAIISON «uuutetiaessssansesssaassesssassssssssssessssassnesssaannssssaannnsssassnnesssansnnss 1443
12-48. CSI1_CTRL1 [7:3] FORMAT and CSI1_CTRL [11] VP_ONLY_EN = 1 SettingS «.ueeuveurenrenrenreneenrennsn 1449
12-49. CSI2 Receiver-Supported Dat@ TYPES «uuuueiiueriruteiinterissisisrsrissiaisesasssisrsrassssansransssanreraeasns 1457
12-50. CCDC Required Configuration Parameters ...uuuesssiiiiuseeisiiiessssiianssssiinsssssaansrssiaassesssannnens 1462
12-51. CCDC Conditional Configuration Parameters ........iveeriseirietiriseiaies i i raisesanrsraeaaans 1463
106 List of Tables SWPU223G-July 2007 —-Revised August 2010

Copyright © 2007-2010, Texas Instruments Incorporated



& TEXAS Public Version

INSTRUMENTS

www.ti.com
12-52. Conventional Readout PAtterN 1 10 L ...uuueiiueiiiuteiineerssisntirssiassransssinssrasssaanssasssannsransssns 1472
12-53. Dual Readout PAttern L 10 L .uuuuusiruseiiseiissersnsrssssiseisssssassssassssasssssssasesanesassssaarssassianns 1473
12-54. Dual Readout Pattern 110 3 .uuuiiuiiiisiiiieiinsininsiiseiiiieiiie ittt ranerassssaarssassianns 1474
12-55. CCDC_ALAW [2:0] GWDI 1euuttuetneetnesneeseetesnesnestestesnsessetesnsessesseneesnessaseneesnsesnsenneens 1475
12-56. Preview Engine Required Configuration Parameters . .......cvvviieeiiiiie i rsirre s rsaanreesraannaeeas 1479
12-57. Preview Engine Conditional Configuration Parameters .......uvvveesiiiiniesiiiiieiiiiirrsinesessannneenss 1479
12-58. Resizer Required Configuration Parameters .....o.eeiveeiviesisieiiis st iaieesansssinnsrassianes 1483
12-59. Resizer Conditional Configuration Parameters ... .....vviiieieiiiiiie i raairr e rsaanree s saanere s saannnenas 1483
12-60. How to Set Input Height and Width ........c.eeiiiiii s e e 1487
12-61. AF Engine Required Configuration Parameters ......uveeiviesirieeiisssiistesassisissssnssiannesasssinsssnssianes 1488
12-62. AF Engine Conditional Configuration Parameters .......cceeeiiiiiiieeiiiii i rsianrr s sraanrae s raannaeeas 1488
12-63. AEW Engine Required Configuration Parameters .......oeeeeiiiiiuiesiiiinsesisiiinsssssiinsssssannnssssannnnenss 1488
12-64. Histogram Required Configuration Parameters ......vveeivieeiiieiriisiinisis i ssinsssnsaanes 1491
12-65. Histogram Conditional Configuration Parameters . .....uoeeeiiiiie i sra it erraareessaanene s raanneeess 1491
12-66. SBL Write-Buffer OVerflow EVENIS ..iuuiiiiseiiiiiiiiiiriiisi i s s s s sian s sanennans 1493
12-67. SBL Read-Buffer Underflow EVENTS ....uieiiieiiiieiii st r s s s s ssns s e raananaes 1494
12-68. Camera ISP INStANCE SUMMEAIY .. .uuueeeiiinieiiiineriiiases i iasissesssisrassaasrressaaansesraannnens 1499
12-69. ISP ReQISIEI SUMIMAIY 1uuuuueteisnteessateessaasseessaasseesasaaeesssaaanesssaaasressaassrestaasnesssasnnnns 1499
12-70. ISP _REVISION L iiiiiiiiiiiiiiieettsnsssesssssssssssssssssssssssssssssnsmmmemessssttsmmmsssssssssssnssnnnnnnnnsnnns 1500
12-71. Register Call Summary for Register ISP_REVISION .....ccuuiiiuiiiiiiiiiiiin i naneanaes 1500
I 1S S S T @ L[ 1500
12-73. Register Call Summary for Register ISP_SYSCONFIG ......iviuiiiiiiiiiieiiri i raneanaes 1501
I S o S 1S 1 I T 1501
12-75. Register Call Summary for Register ISP_SYSSTATUS .. .uiiiiiiiiiiiii i e raaaeea 1501
12-76. ISP_IRQOENABLE .1t iiiiiiiiiiiitttnsseessssssssssssssssassassssssssssssnsnessssssssssssssssssssnnnnnnnnnnnnnnns 1502
12-77. Register Call Summary for Register ISP_IRQOENABLE.......cciiiiiiii e aee e 1504
12-78. ISP _IRQOSTATUS 1. utittiutistrstiserserstase s rs s s s s et s s e s et a e s e s e s a et e s e s raanannes 1505
12-79. Register Call Summary for Register ISP_IRQOSTATUS .. .uiiuiiitiiiiteritirirrnae s raesinreransanaes 1508
12-80. ISP_IRQIENABLE .. .uitiiitiiiiti sttt et e s e st s e s s e s s s e r e s st s e s r e 1508
12-81. Register Call Summary for Register ISP_IRQIENABLE.......cciiiiiiiiiiiiii i e 1511
D 1] e | 3 S 3 1 101 T 1511
12-83. Register Call Summary for Register ISP_IRQLSTATUS .. .uiiieiiiiiiitriiririss i raseaaaes 1515
12-84. TCTRL_GRESET_LENGTH utiuutiutiutiusiseiuessssasrssse s 1515
12-85. Register Call Summary for Register TCTRL_GRESET_LENGTH ....iciiiiiiiiiiiiiiiii s 1515
12-86. TCTRL_PSTRB_REPLAY ..ttt ittt s s st s s s e s as st s s s e s s st s s s aesananaenns 1515
12-87. Register Call Summary for Register TCTRL_PSTRB_REPLAY ..uiiiiiiiiiiiiiiiiniirniinnsssannnnenns 1516
D2 1 TR 1] 0 I 1516
12-89. Register Call Summary for Register ISP _CTRL .. ...uuiiiiiii i i rairr e rranr e s rraane s saaanneeas 1519
1570 IO I I O 1520
12-91. Register Call Summary for Register TCTRL_CTRL t1uutiiteiiteiitsiintesinsisiessasssseesansssinsssnnsianes 1522
102 IO I o LI 1522
12-93. Register Call Summary for Register TCTRL_FRAME ... .uuiiiiiiiiiiiii i e s naae e 1523
12-94. TCTRL_PSTRB _DELAY iuuuuiuuttttttttaeeesesssssssssassssssssssssssssssnmmmmmmmmmtmimmmmmmsssssssssssnnnnnnnssnnns 1523
12-95. Register Call Summary for Register TCTRL_PSTRB_DELAY ..iiiiiiiiiiiiiiiiiisninsinenaneanans 1523
12-96. TCTRL_STRB_DELAY .uiutiuuiutiuserutisiseiaesssrnssssse sttt 1523
12-97. Register Call Summary for Register TCTRL_STRB_DELAY . .uiiiiiiiiiiiiiiiiiri i rnaeaaes 1524
12-98. TCTRL_SHUT _DELAY Luiiutitiiutiterutrtiaeresssassasas s saassasaassaas st saa st sassant s saassarsanssns 1524
12-99. Register Call Summary for Register TCTRL_SHUT _DELAY ...uuuiiiiiiiiiiiiiiiiiriire s ssnaneeas 1524
12-100. TCTRL_PSTRB _LENGTH 1uuuuutttttttssseesesssssssssssssssssssssssssssnmmmmmmsssmmimmmmmmssssssssssssnnnnnnnsnnnns 1524

SWPU223G—-July 2007 —Revised August 2010 List of Tables 107

Copyright © 2007-2010, Texas Instruments Incorporated



Public Version & TEXAS
INSTRUMENTS
www.ti.com
12-101. Register Call Summary for Register TCTRL_PSTRB_LENGTH ...ciciiiiiiiiiiiiiiii s 1525
12-102. TCTRL_STRB _LENGTH .ttt it re s s s e s r s st s e s e s s s a e s naa e snsaans 1525
12-103. Register Call Summary for Register TCTRL_STRB_LENGTH ..ccviiiiiiiiiiiiiiiiirriie e nnaee 1525
D K0 T O I I ] o [ I = N 1525
12-105. Register Call Summary for Register TCTRL_SHUT_LENGTH ....ciiiiiiiiiiiiiiii e 1526
12-106. ISP_CBUFF ReQISIEr SUMIMAIY . ... uutetiuateesiinsnessaissnssssssessssassnssssaanssessaasssesisasnestsasnnes 1526
12-107. CBUFF_REVISION L. iiiiiiiiiiiisttttssssssssssssssssssssssssssssssssssnsnmmmessssstttimmmsssssssssnsnsnnnnnnnnns 1526
12-108. Register Call Summary for Register CBUFF_REVISION ....cuuiiiiiiiiieiiiirniinisenianssaneanans 1526
12-109. CBUFF_SYSCONFIG .uiutiustutiusersesusissraesssrassssse sttt sassasassasssansasernns 1527
12-110. Register Call Summary for Register CBUFF_SYSCONFIG .....iiitiiiiiiiiiiiiiiiieiiisaeesinnesaneanaes 1527
I T T O = | 0 1 I 1 T 1527
12-112. Register Call Summary for Register CBUFF_SYSSTATUS . ....uuiiiiiiiiriiiiiiriirs e ssanasenas 1527
12-113. CBUFRF IR QST ATUS .. ittttttsnnasesssssssssssssssssssssssssssnnmmmmesssmmmtimmmsssssssssssnsnnnnnnnsnnnns 1527
12-114. Register Call Summary for Register CBUFF_IRQSTATUS ...uiiiiiiiiiiiiiiiiiseiannsasesinnesaneanaes 1528
12-115. CBUFF_IRQENABLE . ...ttt s s s e e s e e nes 1528
12-116. Register Call Summary for Register CBUFF_IRQENABLE ......ccuiiiiiiiiiiiiiiiiii i nnneaaes 1529
It O] = T 3 I 1529
12-118. Register Call Summary for Register CBUFFX_CTRL ..1.uuuuiiiiiieiiiiieiniie e ssnsnssssanneess 1531
D I S TR O 2 1 G 1 1531
12-120. Register Call Summary for Register CBUFFX_STATUS ....iiiutiiiiiiiiieiierisianeisississssasesaneanans 1531
I I B O = T S 1 1532
12-122. Register Call Summary for Register CBUFFX_START ...uiiiiiiiiiiiiiiiriininss s sasssinnssnssannes 1532
I I T O] = T 115 1532
12-124. Register Call Summary for Register CBUFFX_END......uuuiiiiiiiiiiiiiiiiiisnsire s ssnnneeas 1533
12-125. CBUFFX_WINDOWSIZE ... uuetttttnsnseesssssssssssssssssssssssssssssnsmmmsssssmtmiimmmsssssssssssssnnnnnnnnnns 1533
12-126. Register Call Summary for Register CBUFFX_WINDOWSIZE .......ccviiiiiiiiiiiiiininiinaneenans 1533
12-127. CBUFFX_THRESHOLD ..utiutittiutisertissnsestsasssasssssassssaas e sasssa s ss s s san s ssas s ssassnsnns 1533
12-128. Register Call Summary for Register CBUFFX_THRESHOLD.......ciiitiiiiiiiiiiieiiiesiieeninennneanaes 1534
12-129. ISP_CSI1B REQIStEr SUMIMEAIY 1. uttusetnunetsssssssssessasssssssassstansesasssaisssrasstannerassranneraeisnns 1534
12-130. CSILIB_REVISION L utiutiiutiutissiussnsessiserae st sa st s s ae s s s s sansnnes 1535
12-131. Register Call Summary for Register CSI1IB_REVISION ....iiuviiiiiiiiiiiiiiiiteiierinasinnsnnsnnnes 1535
12-132. CSIIB_SYSCONFIG L uuuuutiutiatiutinertiasraestsaae e sas s s saesaasstsassaas st st st aanssrsnnsnnss 1535
12-133. Register Call Summary for Register CSI1B_SYSCONFIG ....uuiiiiiiiiiiiiiis i s isnineeeas 1536
B G T OS] T S ) 1N I U 1536
12-135. Register Call Summary for Register CSI1B_SYSSTATUS ...uuiiiiiiiiiiiiiii i risirnsenaaes 1536
12-136. CSILIB_IRQENABLE ...ttt et e s s s st s s s e s e s e s s e s e s n e raan e nes 1536
12-137. Register Call Summary for Register CSI1B_IRQENABLE ......cotiiiiiiiiiiiiiie i naeanaes 1537
12-138. CSILIB _IRQ ST ATUS ottt rst sttt a e ta s e s s s s s s s s e aa s e e e s n e i e anans 1538
12-139. Register Call Summary for Register CSI1IB_IRQSTATUS ...iuuuiiiiiiiiiiiiiirernarssisaanesisainneeas 1539
12-140. CSIIB_LCM_IRQENABLE . ... ttutttnettetueeteetesneeteeteeneesaeeteesaesneeteetaesnresaeesaeenresneesnnens 1539
12-141. Register Call Summary for Register CSI1B_LCM_IRQENABLE .......ccciiiiiiiiiiiiiiiiiininneaaes 1540
12-142. CSIIB_LCM_IRQSTATUS . utittiutitenutisersestsass st st s st n s rnanes 1540
12-143. Register Call Summary for Register CSI1B_LCM_IRQSTATUS ...iiiiiiiiiiiiiiiiieiiieeieeninnernneanaes 1540
I O] 1 = O ] 1540
12-145. Register Call Summary for Register CSIIB_CTRL..uiiuuisiiiiiiesiiiiieeisiiire s s ssaanssenss 1542
Dt I G T @ = 2 T 1542
12-147. Register Call Summary for Register CSIIB_DBG ....uviiiuiiiisiiiseiiieiiinirnssisisasssissaneanans 1542
I T O] 1 = ][ 1542
12-149. Register Call Summary for Register CSIIB_GNQ....uuiiiuiiieiiiieiiieiiririae s s raneaaaes 1543
108 List of Tables SWPU223G-July 2007 —-Revised August 2010

Copyright © 2007-2010, Texas Instruments Incorporated



& TEXAS Public Version

INSTRUMENTS

www.ti.com
12-150. CSILB T R L.t iiiiiiiiiiisisnaeennnnaseeesssssssssssssssasssassssssssnnnsesessssssssssssssssssnsnnnnnnnnnnnsssnns 1543
12-151. Register Call Summary for Register CSIIB_CTRLL ..uuiuutiiieiiitiiierisnisrise s sasesianeraseaaaes 1544
I 5 O] 1 = O 5 1544
12-153. Register Call Summary for Register CSIIB_CODE .....icuviiieiiiiiiiiie i raneenaes 1545
I Y S O] 2 T 1 S I 0 1545
12-155. Register Call Summary for Register CSI1IB_STAT _START ..ttt aaee e 1545
12-156. CSILB ST AT _SIZE . iuiiiiiittttnnaeeessssssssssssssssssssassssssstsansesesssssttmmrsssssssssnnsnsnnnnnnnsnnnns 1545
12-157. Register Call Summary for Register CSI1IB_STAT_SIZE ....viiiiiiiiiiiiiiiiiiiiiisianiasrasennaes 1546
12-158. CSILIB_SOF _ADDR ... .ututistiutiserserstrse s st s s e s st 1546
12-159. Register Call Summary for Register CSI1B_SOF_ADDR ....uuiiiiiiiiiiiiiiiniiniieisisensssinnesaneanaes 1546
12-160. CSIIB_EOF _ADDR. ...ttt st s s s s e s s s s e s e s a s s e s s st rn s a e sansanernes 1546
12-161. Register Call Summary for Register CSI1B_EOF_ADDR ....iciuiiiiiiiiieiiiiissiiirsssannnssssannssenss 1547
B R @0 T = T I 7 S I S 1547
12-163. Register Call Summary for Register CSI1B_DAT_START ..uuiiiitiiiieiiritsiisissasenaeanans 1547
12-164. CSILB_DAT _SIZE utiuttiutitinstitsnse sttt e s s s e e s e s et n e s s nanes 1547
12-165. Register Call Summary for Register CSI1IB_DAT_SIZE ...oiiuuiiiiiiiiiiiiiiiits i rassinsnnsanaes 1547
12-166. CSI1B_DAT_PING _ADDR. .. tuuutiutitetiateraestsanesssss sttt sar st sassassansassneaasssssnnsnns 1548
12-167. Register Call Summary for Register CSI1B_DAT_PING_ADDR ....iiiiiiiiiiiiiiiniiie i snnnnnenas 1548
12-168. CSITB_DAT_PONG_ADDR ...uivuiitnettesueetneetesneeseetesnresseteeseesestaeenaesneesaresaesnresneeraeens 1548
12-169. Register Call Summary for Register CSI1B_DAT_PONG_ADDR ... ..cciiiiiiiiiiiiiiiiiirinia s 1548
I I T O = 3 T 1549
12-171. Register Call Summary for Register CSIIB_DAT_OF ST ..uiiuuiiiiiiiiiieiintiiirsrineiiissrase i raneanaes 1549
It I 7 O35 1 = ] 1 0 I 1549
12-173. Register Call Summary for Register CSIIB_LCM_CTRL..uuiiiiueiiiiiireiiiiireiriisnessaansesssannnenas 1551
12-174. CSILB_LCM _VSIZE 1 .iuiiiiiinttttsnassessssssssssssssssssssssssssssnssnmmessssstttimmsssssssssnnnsnnnnnnnnnnns 1551
12-175. Register Call Summary for Register CSI1IB_LCM_VSIZE ......ciiiiiiiiiiiiiiiiiiniiinisnianranenaes 1551
I I T O = 0 1] 170 1551
12-177. Register Call Summary for Register CSI1IB_LCM_HSIZE........ccviiiiiiiiiiiiiii i 1552
12-178. CSIIB_LCM_PREFETCH ... utiutitittitite st s ssssssaasaasss s s st ta s sas st san s saeaaassrsanannss 1552
12-179. Register Call Summary for Register CSI1B_LCM_PREFETCH ....iiiiiiiiiiiiiiiiiii s ssninneea 1552
12-180. CSIIB_LCM_SRC_ADDR ...euuivuitneetetueetneetesneeseetesneesnseteeseesnessaeesaernsssaresaeenresneesneees 1552
12-181. Register Call Summary for Register CSI1B_LCM_SRC_ADDR ......ccttiiriiiintiiineiiinsiiie i 1553
12-182. CSILIB_LCM_SRC _OF ST .t uuttuutiutanseruninsraesssasssssase sttt 1553
12-183. Register Call Summary for Register CSI1B_LCM_SRC_OFST ....iiiiiiiiiiiiiiiiiiiiiiiserineranenans 1553
12-184. CSIIB_LCM_DST_ADDR. ... tuutiutitertiae ittt re st tas st taa s st sans e aaasrrsansnnss 1553
12-185. Register Call Summary for Register CSI1B_LCM_DST_ADDR ...ciiiiiiiiiiiiiiieiiiiinesinansesisnnnneens 1553
12-186. CSIIB_LCM _DST OF ST tuuituitueitneenerneeteenesnreseetesnreseetaessresnretaeenaesneesaresaesnsrsneerneens 1554
12-187. Register Call Summary for Register CSI1B_LCM_DST_OFST....iiiiutiiiiiiiiniiiieiierisinnnnneianes 1554
12-188. ISP_CCDC REQISIEr SUMMAIY 1 .uuuuteessassessaansesssaassssssassestsasssessssannnssssaannsstsassnnessssnnness 1554
D2t 121 TR @ 5 | 1555
12-190. Register Call Summary for Register CCDC_PID ..uiiuiiiistiiistiissiiseiisssirsrassisissiasssiseraneasans 1555
I T O O 5T = 1 1556
12-192. Register Call Summary for Register CCDC_PCR ...uuiiiiiiiiiiiteiiesiisisssnnssiannssansssinnssassannes 1556
12-193. CCDC_SYN_MODE .. .uuiutitistitsnsertias e st st rs s s ss e s s s e s s s st s s s s e s e s s s s s a e seanans 1556
12-194. Register Call Summary for Register CCDC_SYN_MODE......cuiiiiiinieeiiiiinneiiiiinnrersiinnssssannnsenns 1559
12-195. CCDC_HD VD _WID ..vuitueitirneetneetesneesneetesneesnsetesnesnseteesesnsssnsesaesnsesnsesasensesnsesnsees 1559
12-196. Register Call Summary for Register CCDC_HD_VD_WID ....uiiiiiiiieiiniiiinsiiseinissisesaasesaneanans 1559
I O T O =] G I 11 1560
12-198. Register Call Summary for Register CCDC_PIX_LINES ...iiuuiiiiiiiiieiiiiririieiniessnes i saneanaes 1560

SWPU223G—-July 2007 —Revised August 2010 List of Tables 109

Copyright © 2007-2010, Texas Instruments Incorporated



Public Version & TEXAS
INSTRUMENTS
www.ti.com
12-199. CCDC_HORZ_INFO . .uutttuetueerueetesueeseetestesnsessetesnsssnsetesneesnestaesnaesnresaeesaesnsssnresneees 1560
12-200. Register Call Summary for Register CCDC_HORZ_INFO ....uiiiuiiiiieiiniiiirsriseinissssssiseraneanans 1561
12-201. CCDC _VERT ST ART ttttuttustrattusesatrstse et sr et s s st s et s e s s e s r s rennes 1561
12-202. Register Call Summary for Register CCDC_VERT_START ..uiiiiiiiiiiiiiiiiisinieesanssiassnssannes 1562
12-203. CCDC _VERT _LINES . ettt ittt st sassa e s e s st s s e s e s s e s s s a e s e s a s s e s n e s e s nanss 1562
12-204. Register Call Summary for Register CCDC_VERT_LINES ... .uviiiiiiiiiiiiirii e raeee 1562
12-205. CCDC_CULLING . . tu ittt ettt st es e s s s e s s e s s s s s s e s e s s a e e s s s s a e s s n e s s a e s e e nannanans 1562
12-206. Register Call Summary for Register CCDC_CULLING ....uiiuiiiiiiiiiriiiiise i niassnnenaes 1563
I O O O B L O o] 7 i O 1563
12-208. Register Call Summary for Register CCDC_HSIZE_OFF ....uuiiiiiiiiiiiiiiiiiie s senesinnsnaeaaes 1563
01 TR O O B T O I T 1564
12-210. Register Call Summary for Register CCDC_SDOFST ..uuuuiiiiiiesiiiiinesirsiitressiasrsssaassssisannsess 1565
12-211. CCDC_SDR_ADDR . .uiuiiiisssuatetnsssesesssssssssssssssssssssssssssssmmmmmmmmmmmmmmimmmmmsssssssssnnnnnnnnnnnnns 1565
12-212. Register Call Summary for Register CCDC_SDR_ADDR .....uiiiuiiiiiiiiiiiiiiisiiie i 1566
I R T O O L O O I 1566
12-214. Register Call Summary for Register CCDC_CLAMP ... uuiiiiiiii i s e aaaes 1567
12-215. CCDC _DCSUB...tiutiuteiutisiaatissae st e st ras s as st s sttt s s st s s s sae st san e reaaaesnaansnns 1567
12-216. Register Call Summary for Register CCDC_DCSUB .....uviiiiiiiisiiiiiisiiiiinssriissssisassesssainneess 1567
D I A O @ 5 1 L I 1567
12-218. Register Call Summary for Register CCDC_COLPTN ....uuiieiiiitiiieiiinisrsrissiaissasesinsraseanaes 1569
I e TR O O T O = 1 1 1570
12-220. Register Call Summary for Register CCDC_BLKCMP .. .uuiiiiiiiiiiiteiiiiiriis s sasesinssaneanaes 1570
I R O 4 T O | = 1570
12-222. Register Call Summary for Register CCDC_FPC ...iiiiiiiiiiiieiiiiis st ssnnsns s sannnsenas 1571
12-223. CCODC_FPC_ADDR .. ituttttttueeteetetueetaeettesneseetaestesnretaeetaesnresestaeeneesneetaseneesneesneennesns 1572
12-224. Register Call Summary for Register CCDC_FPC_ADDR ....uuiiiiiiiiiiiiiiiiiii i riniassnsennaes 1572
I ST O T @Y | N 1572
12-226. Register Call Summary for Register CCDC_VDINT 1.uuuiutiiietiiiteiiteiasssirsrnssssiessasssannsraneanans 1573
I G O O T O I 1573
12-228. Register Call Summary for Register CCDC_ALAW ... .uuuiiiiiiii i rsansse s ssanaseeas 1573
12-229. CCODC _RECHBSBIF .t iiiiiissseettnnssssssssssssssssssssassassssssssssssnseesssssssssssssssssssnnnnsnnnnnnnnnnns 1574
12-230. Register Call Summary for Register CCDC_RECB56IF .....oiviiiiiiiiiiiiiiininisnnneenans 1574
I R O 5L O 1 1574
12-232. Register Call Summary for Register CCDC_CFG ...uuiiiuuiiiueiiintsiantesissisisssinssiannesansssinnssaneinnes 1576
I 1 T O 01 B T O Y 1] 1576
12-234. Register Call Summary for Register CCDC_FMTCFG....uuiiiiiiiiiiiiiiiiiiirsiirsssannsse s ssananenas 1577
12-235. CCDC _FMT _HOR Z ... iiiiiiiiittttssssesssssssssssssssssssassssssssssssnsesessssssssmsssssssssnnnnnnnnnnnnnnnns 1577
12-236. Register Call Summary for Register CCDC_FMT_HORZ ... .viiiiiiiiiiiiiii it nnsenaes 1578
I A O T O ¥ Y = 1578
12-238. Register Call Summary for Register CCDC_FMT_VERT ...iiuuiiiiiiiiiiiiiiiriss s snnessinnesnneanaes 1578
12-239. CCDC_FMT_ADDR i ttuutiutiutiusanseisiasraesssat s sas s saasaas s saas st tass et santsansaassansanssns 1579
12-240. Register Call Summary for Register CCDC_FMT_ADDR _i.iiiuuuiiiiiiiiieiiiiineiisiinnrsssiannssssannnsenas 1579
12-247. CCDC_PRGEVEND ..t uiisssssesnsnnnesssssssssssssssssssssssssssssssnsmmmmmsemmttmmmmmmssssssssssnnsnnnnnnnnns 1580
12-242. Register Call Summary for Register CCDC_PRGEVEND ....uviiiuiiiisiirisiiiisinseianseranssinsssaneianes 1580
I T O 0 I T O o 2 € N 1580
12-244. Register Call Summary for Register CCDC_PRGEVENL ... uuiiiiiiiiiiiiiiiiini i sansssinsssnnesnnes 1581
T O BT O = = (T 5] 1581
12-246. Register Call Summary for Register CCDC_PRGODDO ...uiiiuiesiiiiiesiisiinnsessiissrsssansssssaannnens 1581
By G O @ 5 L@ = (€T ] 5 1582
110 List of Tables SWPU223G-July 2007 —-Revised August 2010

Copyright © 2007-2010, Texas Instruments Incorporated



& TEXAS Public Version
INSTRUMENTS
www.ti.com
12-248. Register Call Summary for Register CCDC_PRGODDI .....uviiiuiiiinieiintirinrirnssisissransssinnesansannns 1582
I e T O 1T @Y 1 N 1582
12-250. Register Call Summary for Register CCDC_VP_OUT ..uuuiiiiiiiiiiiiiiiiniisssainss s ssnsse s ssnnnneeas 1583
12-251. CCDC_LSC_CONFIG . utiiiutiintesntesaeinstsaasesaass s st s sassas s sass s st s rassssan s sasesannssannasans 1583
12-252. Register Call Summary for Register CCDC_LSC_CONFIG....iiitiiiiiiiiniiiiniiiiiiiiasninaseaans 1585
IS 1S T O B T O ST @ N 1 I 1585
12-254. Register Call Summary for Register CCDC_LSC_INITIAL vuuutiieiiiiieiiierisriesnies e sneesnneenans 1585
12-255. CCDC_LSC_TABLE _BASE ...uuiitiiiiitiie ittt ssess sttt s s st sa s sas s s s s sesaesrsnnanss 1585
12-256. Register Call Summary for Register CCDC_LSC_TABLE_BASE.....ccciviiiiiiiiiiiiiiiniii i niaee 1586
12-257. CCDC_LSC TABLE _OFFSET itutituittttuettettesneeteetesnsessetaeeneesnestaeenassnessaresaesnsssneesneens 1586
12-258. Register Call Summary for Register CCDC_LSC_TABLE_OFFSET ...ciiuiiiiiiiiiiiiiiiiirinaneanans 1586
12-259. ISP_HIST REQISIEr SUMIMAIY .uuuuueteiintesisatesssassessssasessssassnssssaanneessaassressaasresssssnnnss 1586
D T O TR | S = 0 1587
12-261. Register Call Summary for Register HIST_PID ...uuiiuiiiiiiiiiiiiii s s s raaeanaes 1587
I G | 1S = 0 1587
12-263. Register Call Summary for Register HIST_PCR ....iuiiiiiiiiiiii i s r s e aaes 1588
I 7 B 1S 1 VN 1588
12-265. Register Call Summary for Register HIST _CNT ..uuviiiieieiiiiiesiiiesissiiss s ssnnsssssaannsenss 1589
12-266. HIST WB_GAIN 1.eeutirueitneeterneetneetesnseseetesneesnseteenesnseteesesnsssnsesasensesnsesarensesnsesnnees 1589
12-267. Register Call Summary for Register HIST_WB_GAIN .. .uuiiiuiiiiiiiiiiiiiirs s saneanaes 1589
I G T | IS T ] 1589
12-269. Register Call Summary for Register HIST_RN_HORZ ......ooiiiiiiiiiiiiinii i 1590
I 4 T 1R I = U TV =1 1590
12-271. Register Call Summary for Register HIST_RN_VERT ...uuiiiiiiiiiiiiiiiiiirnire s ssnnne e 1590
D A | S I 3 I L 1591
12-273. Register Call Summary for Register HIST_ADDR .. .uiiiittiisiiiiierisisisnnss s sansssianssaseanaes 1591
I R 1S I 1 1591
12-275. Register Call Summary for Register HIST_DATA ...ttt iiie s raneaaes 1591
I ST 1R 1592
12-277. Register Call Summary for Register HIST_RADD ....iiiuieiiiiiieeiiiiissssiiasssssainsssssannnssssaannsesss 1592
12-278. HIST _RADD _OFF 1 iiiiiiiiiittttnsssaeesssssssssssssassssssssssssstsnnmemessssttstmmssssssssssssssnnnnnnnnnnnns 1592
12-279. Register Call Summary for Register HIST_RADD_OFF ...uiiiuiiiiiiiiiiiiii i naneenans 1592
I 1 T 1R Y N 1593
12-281. Register Call Summary for Register HIST_H_V_INFO ....oiiiiiiiiiiiiiiiiii i nin e 1593
12-282. ISP_H3A REQISIEr SUMMIAIY .uiuunteeiittesaaante s saastessaaansessaaannessaaaansessaaantesssannsesssannnnesss 1593
S 1 T 107 |5 1594
12-284. Register Call Summary for Register H3A_PID ...uuiiieiiiiii i iie s e san e raneenans 1594
I LT 17 N O 1594
12-286. Register Call Summary for Register H3A PCR....uuiiiiiiiiiiii i i s rraaneeas 1595
B o 1 7 N G 1596
12-288. Register Call Summary for Register H3A_AFPAXL ...uiiiuiiiiiiiiii i raasanaes 1596
12-289. HBA AR P AX 2 1ttt et e e e 1596
12-290. Register Call Summary for Register H3A_AFPAXZ .. .uiiiiiiiiii i s raaeanaes 1597
Il R 10T A 1Y O 1597
12-292. Register Call Summary for Register H3A_AFPAXSTART ..ttt i rr e sanaeenas 1597
A 1 TR 1 7 N e 8] 1597
12-294. Register Call Summary for Register H3A_AFIIRSH .....oiuiiiiiiiiiiiiii e 1598
I LT o 10 A = 1598
12-296. Register Call Summary for Register H3A_AFBUFST ....uviiiiiiiiiiiir i e naes 1598
SWPU223G—-July 2007 —Revised August 2010 List of Tables 111

Copyright © 2007-2010, Texas Instruments Incorporated



Public Version & TEXAS
INSTRUMENTS
www.ti.com
A A o 1 7 N O @ ] 1 1598
12-298. Register Call Summary for Register H3A_AFCOEFOLO ...uvuuiiistiiintirisiisssiseiaeesansssinrasineianes 1599
I 1o T 10T Al O @ 0 1599
12-300. Register Call Summary for Register H3A_AFCOEFO32 ....iuuiiiiiiiiiiiiii i rnansiansnneaaes 1599
0 O 10T A O T 0L 1600
12-302. Register Call Summary for Register H3A_AFCOEFO54 .....iiiuuiiiiiiiii i rsiirssssnnnns s sananenas 1600
e 0 R o 10 N Y e O @ 0 1600
12-304. Register Call Summary for Register H3A_AFCOEFO76 ....vvuviiiniiiiniiiiiii it iiesansssisssnsennes 1600
12-305. H3A_AFCOEFDI8 ..ttt sttt sar s s s e s s s et s s s e s e e s e s n e s e s e anes 1601
12-306. Register Call Summary for Register H3A_AFCOEF098 ......cuviiiuiiiiiiiiiiir it i rissinrsnaeanes 1601
12-307. H3A_AFCOEFDDLO .t ututiutiaetatssessrassassssaaesassaesaesaa s s s sae s s ss st s s s e s s s n s s e ansraesnanss 1601
12-308. Register Call Summary for Register H3A_ AFCOEFOOL0 ...uuuueiiiiiineiiniinnrsiniinnnsssaannsssssnnnnesss 1601
12-309. H3A _AFCOEFTLLO uttiuuteiutenntssunssnsesassssssssasesssstsss s s tass et ssassssasstannssansssanneransinnns 1602
12-310. Register Call Summary for Register H3A_AFCOEFLL0 ...uiiuuiiiutiiiniiiintiinsiiseianerinsisinssnnseinnes 1602
I I O o 10 Al T R 1602
12-312. Register Call Summary for Register H3A_AFCOEFL32 ....iuuiiiiiiiiiiiini i rinnssiarnnenaes 1602
I IR T o 107 ANl @@ T I 1603
12-314. Register Call Summary for Register H3A_AFCOEFL54 .....iiiiiiiiiiiieiiiii i rnians s snnnaenas 1603
B T o 1 7 N O @ ] et 1603
12-316. Register Call Summary for Register H3A_AFCOEFL76 ...uivuuiiiiiiiniiiiiiiiiiiiesansssinssnsenanes 1603
I I o 10 Al O T o 1604
12-318. Register Call Summary for Register H3A_AFCOEFL98 ... ..cuuiiiiiiiiiiiiiiii i sinssnneaaes 1604
I e TR o 10T Al @@ T 0 1604
12-320. Register Call Summary for Register H3A_ AFCOEFL1010 ...uiuuuueiiiiiiineiiiiineeensiinnnsssaannsssssnnnnenss 1604
D At O o 1 7 AT 1605
12-322. Register Call Summary for Register H3A_AEWWINL ... .oiiiiiiiiiiiiiiiiiniri i raneanaes 1605
12-323. H3A _AEWIN ST ART 1uttutiuttstiasersertnss e ss st rs s e sar s et s s s s et s e s e s s s a e e s n e rrranannes 1605
12-324. Register Call Summary for Register H3A_AEWINSTART ..t uiiiiiiiiriiri s s s eraeaaes 1606
12-325. HBA _ABEWINBLEK Lttt ittt vt et e st s e s e s e e s e s et a s s e s e s s e s e s a e s e s a s s e s n e e s e ans 1606
12-326. Register Call Summary for Register H3A_AEWINBLK ....oiiiiiiiiiiiiiiiiiiisiis s rninne s snnneeeas 1606
12-327. H3A_AEWSUBWIN i iiiiitttesssssssssssssssssssssssaasss s ssssasassssssssssssssssssssnnnnnnnnnnnnnnnns 1607
12-328. Register Call Summary for Register H3A_AEWSUBWIN .....cciiiiiiiiiiiiiiiiiiisniarsnnenaes 1607
12-329. HBA _AE W BUR ST 1 utiteitisenstitsrse st st s e s s s e s e s s s e e s e s et s e s e st s a e s e s a e s r s n e nes 1607
12-330. Register Call Summary for Register H3A_AEWBUFST ...uiiiiiiiiiiiiiiiirii i s nnnnenans 1608
12-331. ISP_PREVIEW REQISIEr SUMMAIY .eiineteeiianteesaaanseessaaneesssaannessaaanseessaanssessaansresssannsnss 1608
I 3 e |5 1609
12-333. Register Call Summary for Register PRV _PID.....ciiiiiiiiiiiiiiii i s snn e saaeenaes 1609
I 7 e o ] 1609
12-335. Register Call Summary for Register PRV_PCR ...oiiiiiiiiiiiiiiiiiii i s sssnanns s sannnaenas 1612
12-336. PRV_HORZ_INFO 1.1 uitueitnetuetneetetteesnseteetesnsesneetesnssaseteeseesnestsesaesnseseesaesnsesnsesnnens 1612
12-337. Register Call Summary for Register PRV_HORZ_INFO ...iciuiiiiiiiiiiiiiiissinin i saneanaes 1613
12-338. PRV_VERT_INFO L1ttt sss s ssssss s sasssassssssesassasssssanssissansnnes 1613
12-339. Register Call Summary for Register PRV_VERT_INFO ....iiiuiiiiiiiiiiiiiii i s s nneenaas 1613
12-340. PRV_RSDR_ADDR ...utiitittiatitssaestsaas s sasss s saas st s s sas s s s s st s a s e s s s st s e a e sansnaenns 1613
12-341. Register Call Summary for Register PRV_RSDR_ADDR .....ccuuiiiiiiiiieiiiiinsinnssssinnsssssannnsenss 1614
12-342. PRV _RADR OF F SE T i iiiiiuutttttnnssessssssssssssssssssssssssssssssssmmmmeessstttmmmmmsssssssssnsnsnnnnnnnnns 1614
12-343. Register Call Summary for Register PRV_RADR_OFFSET ...oiiuiiiiiiiiiiiiiiiiiiiniansenaes 1614
T e I 1T I T L T 1615
12-345. Register Call Summary for Register PRV_DSDR_ADDR ....uuiiiiiiiiiiiiiiiiinis i sinssinsssnnsnnaes 1615
112 List of Tables SWPU223G-July 2007 —-Revised August 2010

Copyright © 2007-2010, Texas Instruments Incorporated



& TEXAS Public Version
INSTRUMENTS
www.ti.com
12-346. PRV _DRKF _OF FSET 1 uuuiiiiiuutttttnnsessssssssssssssssssssssssssssssssmmmmemssstmtimmmmsssssssssnsnsnnnnnnnnns 1615
12-347. Register Call Summary for Register PRV_DRKF_OFFSET....iiiitiiiiiiiiiiiiisiiianinenseanans 1616
12-348. PRV_WSDR_ADDR .. .tuutiusistiusssesasisssaesssasssssse st sassstsassssesassasrassanesirransanes 1616
12-349. Register Call Summary for Register PRV_WSDR_ADDR......iiitiiiiiiiiiiiissiniesanssiassnnssannes 1616
12-350. PRV _WADD _OFFSET ..uutiutiutiutssestisssaestsantssssssnsssaastassasssttasssssassantsnstanesinsnnssnns 1616
12-351. Register Call Summary for Register PRV_WADD_OFFSET .....cciiiiiiiiiiiiiiiiiiiirsiinne s sninneenas 1617
o N Y 1617
12-353. Register Call Summary for Register PRV_AVE .....iiiiiiiiiiiiiiiiiii i s sansanaes 1618
12-354, PRV _HMED ...t uuutiutiutenutisisesasssesasssssss st sasssasss e s e st s e s s s e s s s et st a s s et s e e s ranes 1618
12-355. Register Call Summary for Register PRV_HMED .....ciiiiiiiieiiiiiiiiiini s s i s raeanaes 1618
015 T o Y AN 1619
12-357. Register Call Summary for Register PRV_NF ....uuiiiiiiiii i s rnaae e 1619
12-358. PRV _WB_DGAIN i iiiiiiiiinustetnsnssseesssssssssssssssssssssssssssnnsmmmmessmmtmtmmmssssssssssnnnnnnnnnnnnnns 1619
12-359. Register Call Summary for Register PRV_WB_DGAIN.....iiiuiiiiiiiiiiiniiiin i 1619
12-360. PRV _WBGAIN ...t utiteistitise it ssesas s st s as s s s e s e s e s e e s e s e s s s s et et a e s et e e e s e anes 1620
12-361. Register Call Summary for Register PRV_WBGAIN .....uuiiiiiiiiiiiiiiriririse s snnsssinnssnnsanaes 1620
12-362. PRV _WBSEL .tuuuiiitiitiiitiir it e st e e st s e s e s e e s e s e s s s e s s s st s e s s e st s e s e s n e s na e e nes 1620
12-363. Register Call Summary for Register PRV_WBSEL......ccuvviiiiiiiiiiii i s snanee e 1622
B 5 1622
12-365. Register Call Summary for Register PRV _CFA . ...iiiiiiiiiiii i anaes 1623
12-366. PRV _BLKADJIOFF .. tuuttiutisistiasisessiss st sas st e s s st s s s e s e s a s s e n e s e ransnnes 1623
12-367. Register Call Summary for Register PRV_BLKADJOFF ....cuuiiiiiiiiiieiiiiiiriisiniessnsesinssaneanaes 1623
12-368. PRV _RGB _IMAT L 1. utiiuiiutiseratiaeesaesasas e sssaas s saassn s s st s s s s s st s s s st st s aa s sanaaaesnsansnns 1623
12-369. Register Call Summary for Register PRV_RGB_MAT L. ...uiiiiiiiiiiiiiii i srnisns s ssnnnnenas 1624
12-370. PRV _RGB_MAT 2 1i1utituettitueeteetetneetaeetesnesaeetestesnsetsetesnsessstaeenaesnestaeenaesneesnsenneens 1624
12-371. Register Call Summary for Register PRV_RGB_MAT 2. ...uiiiuiiiiiiieiiiiinnis s assssianssaneanans 1624
I e V= N 15 1625
12-373. Register Call Summary for Register PRV_RGB_MAT3. . ..uiiuuiiiieiiieiintiiisrrnssinnnssasssinnssansanaes 1625
12-374. PRV _RGB _MAT A 1ttt st et st as e s s st e s s s e s s s s st e s a e st s e s s e st st s e s a e s naaannes 1625
12-375. Register Call Summary for Register PRV_RGB_MATA. ...uiiiiiiiiiiiii i snnnneenas 1625
12-376. PRV _RGB_MAT S 1ituitutititueeteetesneeseetesnesnsetestesnsetsetesnsesnsstaeeneesnessaeenaesnresnsenneens 1626
12-377. Register Call Summary for Register PRV_RGB_MATS . ...uiiiuiiiiiiiirininns s asssinnsraaennaes 1626
I T o V= O 1626
12-379. Register Call Summary for Register PRV_RGB_OFFL.....iciuiiiiiiiiiiiiiiiiniis i iesianernneanaes 1626
12-380. PRV _RGB_OFF2 .. utiiuiititiititest st st ss st ss s s sas s s s s st s s s st s e s s e st st s e s e e snsananns 1627
12-381. Register Call Summary for Register PRV_RGB_OFF2.....ciiiiiiiiiiiiiiiiiiiiinsie e rnaee e 1627
12-382. PRV _CSC0 teuuuutiuteiuntessessanssaas st sassssstssaassssssaas s st s taas s s e taasssaatetanssansssansssnnsinnns 1627
12-383. Register Call Summary for Register PRV_CSCO ...uutiiistirintirseiissiissesiarsrassisissiasssanneransasans 1628
7 1] 51 1628
12-385. Register Call Summary for Register PRV_CSCL...iuuiiiiiiiiiiiiiieiiiisiissirsrnnsssisssssssansssanesnans 1628
It 1T o Y 35 1628
12-387. Register Call Summary for Register PRV_CSC2 ...uuiiiiiiiiiiiiiiiiiiriissraisne s s ssnnnseeas 1629
S T o Y O3 O @ T ] 1629
12-389. Register Call Summary for Register PRV_CSC_OFFSET ...uuiiiiiiiiiieiiiiiirsinneinississssinseansanans 1629
12-390. PRV _CNT _BRT utiutiuttiutiusinssiussnsessiss sttt e s st s s e s sa e aas e s ranaanes 1630
12-391. Register Call Summary for Register PRV_CNT _BRT ..iiiuiiiiiiiiiiiiiisiiierisrisesnissssiassnsssannesans 1630
L e Y 3] U 1630
12-393. Register Call Summary for Register PRV_CSUP .....iiiiiiiiiiiii i s s ssnnae e 1631
12-394. PRV_SETUP_YC itutituetunitueetneetetneessetesneesnsetestesnsetsetesssesnestaeeneesestaeenaesneesneesneens 1631
SWPU223G—-July 2007 —Revised August 2010 List of Tables 113

Copyright © 2007-2010, Texas Instruments Incorporated



Public Version & TEXAS
INSTRUMENTS
www.ti.com
12-395. Register Call Summary for Register PRV_SETUP_YC .. uuiiiuiiiiiiiiiiiiiiiiniis s i s snnsanaes 1631
12-396. PRV _SET_TBL_ADDR ...ttt iaertsaatssssssr sttt saassataass st aassansasssarsanssnes 1631
12-397. Register Call Summary for Register PRV_SET_TBL_ADDR .....ciiiiiiiiiiiiiiiiiiie e snanneeas 1632
12-398. PRV_SET _TBL_DATA 1uttttitutttneetetneeteetesneesnsetestesnsetsetesnreseetaesneeseetaretaesneesnernneens 1632
12-399. Register Call Summary for Register PRV_SET_TBL_DATA ...ciiiiiiiiiiiiiiiinii i ranennaes 1632
12-400. PRV_CDC_THRX t1utuusttustussssssussnsssunsssraessssssssssssnsssssstssasssstassretianan 1632
12-401. Register Call Summary for Register PRV_CDC_THRX ...uuiiutiiiieiiiriininissiainesansssinsssnsssnnes 1633
12-402. ISP_RESIZER ReEQISIEr SUMMAIY «.uuttustiistirsseiaasssassssissssssiasssasesasssrassssassssisssannerarnesins 1633
I 0 T S A | 1634
12-404. Register Call Summary for Register RSZ_PID .....ciieiiiiiiiiiiiiiiie i sriss s s saneanans 1634
L 0L S A = 1 o 1634
12-406. Register Call Summary for RegisSter RSZ_PCR....uuiiiiiieiiiiiiiriii s saanasenas 1635
O S 7 N 1635
12-408. Register Call Summary for Register RSZ_CNT ...uuiiueiiiisiiiniiii i s asssinneraneaaaes 1636
I 01 T S A 16 I ST 17 1637
12-410. Register Call Summary for Register RSZ_OUT_SIZE .....uiiieiiiiiiiiiieiiniris s saneanaes 1637
I = S A |V S 2 o 1637
12-412. Register Call Summary for Register RSZ_IN_START ..uuuuiiiiiiiiiiiiiiiiessiire s ssanneeas 1638
12-413. RSZ_IN_SIZE .1eunituiiteiteeueeteeteeteess et eetesasese et e eaassaseteeteanrsteetesnresnresaeenresnresnaens 1638
12-414. Register Call Summary for Register RSZ_IN_SIZE .....iiiuiiiiiiiiiiiiiii i naaeanaes 1638
12-415. RSZ_SDR_INADD ..tuuttutiusistiasssesatisssse st sse sttt sar st sansanes 1639
12-416. Register Call Summary for Register RSZ_SDR_INADD .....ccutiiitiiiiieiiiiitsineinisssisssasesaneanans 1639
I I S YA ST | S N 1639
12-418. Register Call Summary for Register RSZ_SDR_INOFF .....iiiiiiiiiiiiiiiiisiiire s ssnnaeeas 1640
12-419. RSZ_SDR_OUTADD . uuuuuuuuussuuentnnnaneensssssssssssssssssssssssssssmmmmmmmmmsmmmmmmmmmmmsssssssssssnnnnnnnmnnnns 1640
12-420. Register Call Summary for Register RSZ_SDR_OUTADD .....uiiitiiiiteiiniiiririseinisisisesissaseanaes 1640
I R S VA S T o S LU N I T 1640
12-422. Register Call Summary for Register RSZ_SDR_OUTOFF .....viiiiiiiiiiiiini i snnnenans 1641
I T = S A 1| I 0 1641
12-424. Register Call Summary for Register RSZ_HFILTL0 ... iuuuseiiiiinieiiiiiesisiinnrsssaansrsssaassesssannnenss 1641
BT S YA o 1 | 5 1642
12-426. Register Call Summary for Register RSZ_HFILT32 .. .uiiiuiiiiiiiiiiiie i s naneanaes 1642
I = S VA o 1| I 1642
12-428. Register Call Summary for Register RSZ_HFILTS54 .. .uiiuiiiiiiiiiiie s s e rnaeaaes 1642
e T S VA 1| I 1643
12-430. Register Call Summary for Register RSZ_HFILT 76 ... cuuuuiiiiiiieiiiiieeiniisssaanrssssaasesssnnnenss 1643
12-430. RSZ HFILTO8 1iiiiiiiiiiiiiittttseessessssssssssssssassasaassssssnnnnsessssssssssssssssssssnnnnnnnnnnnnnsssnns 1643
12-432. Register Call Summary for Register RSZ_HFILTO8 . ..uiuiiiiiiiiiiiiiini s naaeanaes 1643
I 1 T S A 1| I 1644
12-434. Register Call Summary for Register RSZ_HFILTLL110. . .uuiiuutiieeiieeiineeninnsrnseisnnsrasssannssansanans 1644
I LT = S A o 1| I 1 1644
12-436. Register Call Summary for Register RSZ_HFILTL312 .. ..uuiiiiiiieiiiiinieeiniinssssiannsesiaansesssannneess 1644
B R S A o 1 | I 1645
12-438. Register Call Summary for Register RSZ_HFILTA514 ... uuiiieiiiiiiiiieiieni s naneanaes 1645
I 1o T S A 1| I 1645
12-440. Register Call Summary for Register RSZ_HFILTL716. .. .uuiiieiiiieiiiiteiiniirinsriseiniessasssannesaneanans 1645
I S YA 1| I I 1646
12-442. Register Call Summary for Register RSZ_HFILTL918 .. .uuiiiiiiiiiiiiiiieiiniireiraasse s rsaasesssanseeas 1646
B T S A o 1 | 0 1 1646
114 List of Tables SWPU223G-July 2007 —-Revised August 2010

Copyright © 2007-2010, Texas Instruments Incorporated



& TEXAS Public Version
INSTRUMENTS
www.ti.com
12-444. Register Call Summary for Register RSZ_HFILT2120 ... uuiiietiiiiiiieiinierinsrineiniessisssannsraneaaaes 1646
O o S A o | I 1572 1647
12-446. Register Call Summary for Register RSZ_HFILT2322 .. .uuiiiiiiiiiiiiieiiniieirsire s ssnasesssnnneeas 1647
12-447. RSZ _HFILT 2524 . iiiiiiiitttteeeee s sssssssassss s sss s s st s s s s essssssssssssssssnsnnnnnnnnnnnnnnssssnns 1647
12-448. Register Call Summary for Register RSZ_HFILT2524 ... .uiiiuiiiiiiiiiiiiiin i naneanans 1647
e T S A o 1| I 17 1648
12-450. Register Call Summary for Register RSZ_HFILT2726 ... ..civieiiiiiiiiiieiiiinirie i nes i saneanaes 1648
L N o S VA o | 1574 2 1648
12-452. Register Call Summary for Register RSZ_HFILT2928 .....cviiiiiiiiiiiiiiiiiiiriine s ssanaeeas 1648
12-453. RSZ_HFILT3L130 1uununnnnnnnnnnnnnsseesssssssssssssssssssssssssssnmnmmmmssssssssmmmmssssssssnsnsnnnnnnnnsnsnns 1649
12-454. Register Call Summary for Register RSZ_HFILT3130 ... .uuuvuutiiuseiiteiisesnisrsrissisinssasssinneraneanans 1649
S T S AV | 1649
12-456. Register Call Summary for Register RSZ_VFILTLO t.uuuiutiiietiiseiiieeiineninssrinessissssisssansesaneanans 1649
L = S VAV | N 5 1650
12-458. Register Call Summary for Register RSZ_VFILT32 ... uuuuiiiiiiiieiiiiiiniissriisre s s ssnnneeas 1650
BT TR S 7Y | IR 1 1650
12-460. Register Call Summary for Register RSZ_VFILT54 .. uuuiiuiiiiiiiiiiiiiini s s sansanans 1650
I G S AV | 1651
12-462. Register Call Summary for Register RSZ_VFILT 76 ...uuiiuiiiitiiiieiiiieiiesitsrnnesnisssssssanesaneanans 1651
TG T = S AV | I I 1651
12-464. Register Call Summary for Register RSZ_VFILTO8 ... uuuiiiiiiiieiiiii i s srnnne e 1651
12-465. RSZ _VEILTLLL0 tiiiiiiiiiinnnnnnnnnnnnnsassssssssssssssssssssssssssssssnsnsmsesssssssmssssssssssnnssnnnnnnnnnnnnnns 1652
12-466. Register Call Summary for Register RSZ_VFILTLI110 ... .uuiiiutirseiineiisserinnsraseisissiasssinnsrannanans 1652
I G S VAV I 5 31 1652
12-468. Register Call Summary for Register RSZ_VFILTL312 . ...uuiiieiiiiiiiiiieiiteritsiineinissssisssannssaneanans 1652
I G TR S AV N L 1653
12-470. Register Call Summary for Register RSZ_VFILTL514 . .uuuiiiiiiiiiiiiieiniitessaasse s ssaane s ssannneens 1653
D G S 7Y | IR I 1 1653
12-472. Register Call Summary for Register RSZ_VFILTL716 . ..uuiiiuiiiiseiiteiinseninnsransisissisisssinseraneanans 1653
I T S WAV | I 5 T 1654
12-474. Register Call Summary for Register RSZ_VFILTL1O918 ... uuiiiuiiiiiiiiiieiiieiins i sasssaneenans 1654
I ST = S VAV | R 2 1 1654
12-476. Register Call Summary for Register RSZ_VFILT2120 ...uuuiiiiiiueeiiniinereiniinnnessaassesisassesssainneess 1654
N R S AV I 1 1655
12-478. Register Call Summary for Register RSZ_VFILT2322 ... .uuiiiuiiiiiiiiiieiiiiii i sasenanesnans 1655
I e T S YAV | 5 1655
12-480. Register Call Summary for Register RSZ_VFILT2524 ... uuiiiuiiiiiiiiieiiini i sniss s saneenaes 1655
I S VAV | 2 2 1656
12-482. Register Call Summary for Register RSZ_VFILT2726 ....uuiiiiiinieiiiiieiiiiisssiisnesssassesssannneess 1656
12-483. RS Z VI LT 2028 1 iiiiiiiiiintttteneeeeessssssssssssssssssasssssssssnssesessssssssssssssssssnnnnnnnnnnnnnsnnnns 1656
12-484. Register Call Summary for Register RSZ_VFILT2928 ... ..ciiiuiiiiiiiiiieiiiiiis s sasnaneenans 1656
12-485. RSZ_VFILT3L130 4 tuutuuneutiuntnnnnnssesanssessesssassssssesas st tesasssstassasesantasrreianesirranianes 1657
12-486. Register Call Summary for Register RSZ_VFILT3130 .. uuuivuutirneineeianeerinnsiinsirinssansssannssaneenns 1657
I = S A =) N 1657
12-488. Register Call Summary for Register RSZ_YENH ....oiiiiiiiiiiiii i e rnane e 1658
12-489. ISP_SBL REQISIEr SUMMAIY t.uuutiustiuteintesats e ssss s sasts s tssssasetannsransssanrssassinns 1658
I T TS 12 = 15 1659
12-491. Register Call Summary for Register SBL_PID ....uuuiiiiiiiiiiiiiieiiiiisriie e ssaass s ssnnneeas 1660
I Y2 | ] 1660
SWPU223G—-July 2007 —Revised August 2010 List of Tables 115

Copyright © 2007-2010, Texas Instruments Incorporated



Public Version & TEXAS
INSTRUMENTS
www.ti.com
12-493. Register Call Summary for Register SBL_PCR ....ciiuiiiiiiiiiii i s raaeanaes 1661
12-494, SBL_GLB_REG_D 1utuuuiiutinsintiutensertsasraesssaassssss s sassaassssaas st taas s st sanssassanssansassnnes 1662
12-495. Register Call Summary for Register SBL_GLB_REG_0..uuiiiiiiiiiiiiiiisiiiiirisiinressinnnssssannnsenns 1662
12-496. SBL_GLB_REG_1 t1utitueiunirueesneesesneeseetesneesnseseetesnsessetesnsesneetaeeneesneesaeennesnserneesneens 1663
12-497. Register Call Summary for Register SBL_GLB_REG_L....iciuiiiuiiiiniiiiiiiiisiiinieiiiininrsaneines 1663
12-498. SBL_GLB_REG_2 1.uuutiutisistiussnsertiss sttt ts sttt 1664
12-499. Register Call Summary for Register SBL_GLB_REG_2.....ciuiiiiiiiiiiiiiiiniiiiisiiierisinnnnseinnes 1664
12-500. SBL_GLB_REG _3 1.tiuuiiutiutiutitenneitiasiaesssaat s sar st tassaas st taa s st saat e aaneraraaranns 1665
12-501. Register Call Summary for Register SBL_GLB_REG_3....iiiiiiiiiiiiiiiiiiiiiiii i sninneeeas 1665
12-502. SBL_GLB_REG _4 11utivueititueesneenesneesasetestssnsetestesnsessetesneesnestaeeneesneetasetaesnrerneesneens 1666
12-503. Register Call Summary for Register SBL_GLB_REG_4.....ccuiiiiiiiiiiiiiiiiiiiii i 1666
12-504. SBL_GLB_REG _5 1ututtiutiusiistiussssersiss ettt 1667
12-505. Register Call Summary for Register SBL_GLB_REG_5....iciuiiiiiiiiiiiiiiiiiiii i snenaes 1667
12-506. SBL_GLB_REG_B 1.euuutiutiusistiusannertissiaesssaassssss st sassaassattass s satsanssassanssinsnsssnes 1668
12-507. Register Call Summary for Register SBL_GLB_REG_B....uiiiiiiiiiiiiiiisiiiiiiiiiniinnsssannsnenns 1668
12-508. SBL_GLB_REG _7 t1utttuetunttueesnsenesnesssetaesnessnsetestesnsessetesneesettaeeneesneetarennesneesnresneens 1669
12-509. Register Call Summary for Register SBL_GLB_REG_7....iiiuiiiiiiiiiiiiiiiiiiiiiiieiniannanenanes 1669
12-510. SBL_CCDC_WR_0 .tuuutiutiustrusiussssesstsessessssssssse sttt sas s tassasesarsasesnns 1670
12-511. Register Call Summary for Register SBL_CCDC_WR_0..uiiuuiiiiiiiieiiniiniriiiisininsasssinsraneanaes 1670
12-512. SBL_CCDC _WR_L .tuuuiiutinatintinsesuesssassaesssas s sass s saas s tas st st saas st sassantsansanssansanssnns 1670
12-513. Register Call Summary for Register SBL_CCDC_WR_L....iiiiuuiiiiiiiiieiiiiinnieisiisnsssaassssssannnens 1671
12-514. SBL_CCDC_WR_2 11ituetuitueetneeuesneesasetesneessetaestesnseteetesnresestaesnsesneetaseneesnsesneennesns 1671
12-515. Register Call Summary for Register SBL_CCDC_WR_2....ciuiiiiiiiieiiniiniriissinissaseniane e 1671
I TS 2 I O 0 I T o 1671
12-517. Register Call Summary for Register SBL_CCDC_WR_3...iiuiiiiiiiiiiiiiiiiirnieiniesnsssinssaneanaes 1672
12-518. SBL_CCDC _FP_RD_D..uutuiutiuutiutsseiutinsiaesssaassssss st tassansaattasssassataatrassasssiniasssnns 1672
12-519. Register Call Summary for Register SBL_CCDC_FP_RD_0 1.uuuvviiiiiiiiiiiiiireiiiisnesisnasesisannneeas 1673
12-520. SBL_CCDC_FP_RD _L.uttuuitutttueetnesneesasetesneesnseseetesnressetaesneesneetaesneesneetareneesnsesneesneens 1673
12-521. Register Call Summary for Register SBL_CCDC_FP_RD_1 ...viiuiiiieiiniiiinniriseininsisisesinneraneanans 1673
12-522. SBL_PRV_RD_D tiutiuuiiutisirstiserstrsiae sttt et 1673
12-523. Register Call Summary for Register SBL_PRV_RD_0....uviiiiiiiiiiiiiieiiiiri i sasssaneenans 1674
12-524. SBL_PRV_RD L tiuuiuuiititiititert ittt ss st sesaassn s s s st s s a s st s s s st s s s et n s a e s nraaannes 1674
12-525. Register Call Summary for Register SBL_PRV_RD _L....uuiiiiiiuiiiiiiiiiiiinisirianesisaanesssannneens 1674
12-526. SBL PRV _RD 2 ..ituiitueitettetueeteetesneeteetesnreteeteeneesettaeetaesnrttasetaesnresaresaeenresnresneees 1675
12-527. Register Call Summary for Register SBL_PRV_RD_2.....uiiiuiiiiiiiiiiiiiiiiini s nnneanans 1675
12-528. SBL_ PRV _RD 3 .ttt 1675
12-529. Register Call Summary for Register SBL_PRV_RD_3....uiiiiiiiiiiiiiiiiiiii i s snneenans 1676
12-530. SBL_PRV_WR 0 1 1utiuuiiutitiatiteraersias e sssaassssaassassassastssaas st s s s e s s santsanaaassansnnsnns 1676
12-531. Register Call Summary for Register SBL_PRV_WR_0 ...uuiiiiiiiiiiiiiieiiiinniinsssnninnss s ssannnenns 1676
12-532. SBL_PRV_WR_L t11utitueititueiteetetneesaeetesnesasetestesnseteetesnreseetaesntesessaeenaesnersnsenneens 1676
12-533. Register Call Summary for Register SBL_PRV_WR_1 ....ciiiuiiiiiiiiiiiiiinini i saaennaes 1677
12-534, SBL_PRV_WR 2 1 1utiuutiutistnatisesstrsise sttt ss s st s s as st et a s rr i annes 1677
12-535. Register Call Summary for Register SBL_PRV_WR_2 .....iiiiiiiiiiiiiiiiniri i rae s 1678
12-536. SBL_PRV_WR 3 1.ttt sttt ss st e saasse s s st s s s st s e s s e st st e s e r i a e ns 1678
12-537. Register Call Summary for Register SBL_PRV_WR_3 ....iiiiiiiiiiiiiiiiiiiisiirs s snnnneenas 1678
12-538. SBL_PRV_DK_RD _D.ttutttuituerueetesneesnseseesesneeseetaesnsessetaeeneesneetaeenaeseesamesnesnresneesneens 1678
12-539. Register Call Summary for Register SBL_PRV_DK_RD_0 ...uiiiutiiiiiiiniiiiansrisiiissinesineraneanans 1679
12-540. SBL_PRV_DK_RD _L..utuutiusiutiusesesatisesaesnsassrsssesnsassass sttt 1679
12-541. Register Call Summary for Register SBL_PRV_DK_RD_1 ...uiiiuiiiiieiiniininiinieiiiesaisssineraneaans 1680
116 List of Tables SWPU223G-July 2007 —-Revised August 2010

Copyright © 2007-2010, Texas Instruments Incorporated



& TEXAS Public Version

INSTRUMENTS

www.ti.com
12-542. SBL_PRV_DK_RD_2..1uttuuituitueetetneesseteeteesneesestaesnreseetaeeseesnestaeenaesneesaretaesnsrsneesneees 1680
12-543. Register Call Summary for Register SBL_PRV_DK_RD_2 ....iiiiiiiiiiiiiiiiiinisisinsaneanaes 1680
12-544, SBL_PRV_DK_RD_3 .tiiutiutistiutitenunisessestsasssasssessrssass ettt s 1680
12-545. Register Call Summary for Register SBL_PRV_DK_RD_3 ...uiiiiiiiiiiiiiiiiiiriiiieinisnnesinnesanesnaes 1681
12-546. SBL_RSZ_RD_D tiuutiiuteittinntssseiatesasssssts st 1681
12-547. Register Call Summary for Register SBL_RSZ _RD_0...uuuiiiiiuniniiiiinieiiiiiireiraisesisansssisannnenas 1681
12-548. SBL_RSZ_RD L tivuitueetetuesnseseeteesnseseetesneeseetesnssnseteetaesnsssaeesaesnresaresaeensesneesnnees 1682
12-549. Register Call Summary for Register SBL_RSZ_RD_1.....uiiiuiiiiiiiiieiiniiniriiieiiissisesineaneanans 1682
12-550. SBL_RSZ_RD_2 1iutiuutiutisirntisesstrsiase sttt 1682
12-551. Register Call Summary for Register SBL_RSZ_RD_2.....uiiiuiiiiiiiiiieiiniiriteriisinissisisssansianeanans 1683
12-552. SBL_RSZ _RD 8 1ttt it 1683
12-553. Register Call Summary for Register SBL_RSZ_RD_3....ciiiiiiiiiiiiiiiiiiiitsiriinesisinnssssanneeas 1683
12-554. SBL_RSZIL WR 0 t1uuitueeunetnesneetesneesnseseetesnseseetesnsesneeteeseesnestaeesaesnresaeesnernsesneesneens 1684
12-555. Register Call Summary for Register SBL_RSZ1_WR_D..uuiiuuiiiuiiiiniiiiniiiiiiseiierisinssnnsines 1684
12-556. SBL_RSZL WR L 1ututiiutiutintiussnsesatiserae sttt sttt st aae s st rae e sansanes 1684
12-557. Register Call Summary for Register SBL_RSZ1_WR_L...ciiuuiiiuiiiiiiiiiiiiniiiiteiiieransiassnnsianes 1685
12-558. SBL_RSZL WR 2 1uttiuteiistinstssstisseiasesasts st tssssaase et ras st aas st s taaserassssaanssareaanns 1685
12-559. Register Call Summary for Register SBL_RSZ1_WR_2...ciiiiiiiiiiiiiiiiiiiirsiissinnssssnnnnseens 1685
12-560. SBL_RSZIL WR_ B 11uitutitetuetneeteetesneeteetesneeteetesnesnseteeneesnretaeetaesnresaresaernresnresneens 1685
12-561. Register Call Summary for Register SBL_RSZ1_WR_3...ciiiiiiiiiiiiiiiiiiiiii i, 1686
12-562. SBL_RSZ2 WR _0 1utuuttiutiusiseiusensessisesaesssassrssse st sttt raraanes 1686
12-563. Register Call Summary for Register SBL_RSZ2_ WR_D...uivuuiiiniiiiniiiiiiiiiiiseiiiesasssinrnassianes 1687
12-564. SBL_RSZ2 WR L 1uuiiuteiittinntirstint it tss st e s s s s s s s aa st e s r e rareanans 1687
12-565. Register Call Summary for Register SBL_RSZ2_WR_L....iiiiiiiiiiiiiiiiiiiiiiiiissssiinnssssannnnenas 1687
12-566. SBL_RSZ2 WR_ 2 1uivueitnetuesueesneetiesnseseetesneesnseteenessnsetaeetaesnssssesaernresneesaeenresneesneees 1687
12-567. Register Call Summary for Register SBL_RSZ2_WR_2....iciuiiiiiiiiiiiiiiiiiiisiiisisinsnssianes 1688
12-568. SBL_RSZ2 WR _3 1.tutiiutiutistiussnsertiseraesssast sttt s r s s 1688
12-569. Register Call Summary for Register SBL_RSZ2_ WR_3...ciiiuiiiiiiiiiiiiiiitsiierissinsnnsnnnes 1688
12-570. SBL_RSZ3 WR_D 1uttiuuttittinntsistinseiss st sttt e s st saa s saassian e et s saanesareaanns 1689
12-571. Register Call Summary for Register SBL_RSZ3_ WR_0..uuiiiiiiiiiiiiiiiiiiiinsinsnsssninnnssssannnnenns 1689
12-572. SBL_RSZ3 WR L tuitutitneiuetneetneetesnseseeteeneesneeteenesneeteetaesnrstsetaesnreseesarenresneesneees 1689
12-573. Register Call Summary for Register SBL_RSZ3_WR_L....iiiuiiiiiiiniiiiiiiiiiiiiiirasinnnenaaes 1690
12-574, SBL_RSZ3 WR _2 .tiutiiutiutiseintisestissase sttt ettt et anes 1690
12-575. Register Call Summary for Register SBL_RSZ3 WR_2...uiiuuiiiiiiiiiiiiiiiiinteiiierassinsnnsnanes 1690
12-576. SBL_RSZ3 WR B 1utiiitiiittiintt ittt ts sttt s e s s s r s e aan e 1690
12-577. Register Call Summary for Register SBL_RSZ3 WR_3...ciiiiiiiiiiiiiiiiii i rnanee e 1691
12-578. SBL_RSZA WR_0 t1uitueitnetuesneeueeneeseetestesnseseetesnsssneetaeeneesnreteesaesnresaeetnesnsesnresneens 1691
12-579. Register Call Summary for Register SBL_RSZ4 WR_D...ciiuuiiiuiiiiniiiiiiiii i, 1692
12-580. SBL_RSZA WR _L 1ututiiutiutistinssnsestise st et s st s s e s s s et n e s rananes 1692
12-581. Register Call Summary for Register SBL_RSZA WR_L....iiuuiiiiiiiiiiiiiiniiiteiiieesassinssnnssinnes 1692
12-582. SBL_RSZA WR 2 1utiiteiittinntssst sttt sttt st st st r s st ar et 1692
12-583. Register Call Summary for Register SBL_RSZ4 WR_2....iiiiiiiiiiiiiiiiiii i nsnnnnaeeas 1693
12-584. SBL_RSZA WR_ 3 .uituiitneiuetuetteetiesntetettesneetseteeaaesnstteetesnrstsetaesnreseesaeenresnresneees 1693
12-585. Register Call Summary for Register SBL_RSZ4 WR_3....iiuiiiiiiiiniiiiiiiiiesisinssnsenanes 1693
12-586. SBL_HIST _RD_0 tuutiuutiutiusesutiusessessiseraessssassssse sttt saras st 1694
12-587. Register Call Summary for Register SBL_HIST_RD_0 ..uuuiiueiiiuiiiiuierineininrirnseininsasssinnernnsanaes 1694
12-588. SBL_HIST RD L 1.uuiuuiiutiaiintiutenuersias e sssaas s sasesr s st tassaas st saas e st santsanaanesarsansnnes 1694
12-589. Register Call Summary for Register SBL_HIST_RD_1...cuiiiiiiieiiiiiinsiiiiinteeiiiinnneisaanssssaannenss 1695
12-590. SBL_H3A AF_WR D .ivutitriruerueeternesneeteetesnseseetesnssnseteeneesnestaeenaesnresaeetaesnsrsneesneees 1695

SWPU223G—-July 2007 —Revised August 2010 List of Tables 117

Copyright © 2007-2010, Texas Instruments Incorporated



Public Version & TEXAS
INSTRUMENTS
www.ti.com
12-591. Register Call Summary for Register SBL_H3A_AF_WR_0 ...uiiiiiiiiiiiiiiiiii i rineanaes 1695
12-592. SBL_HSBA AF _WR _ L ..ttt rtiae st st st s s s s e s e e s et e s s s st s s s s e st st s e s n e s e r e ans 1696
12-593. Register Call Summary for Register SBL_H3A_AF_WR_1L . ..uiiiiiiiiiiiiiiriis s ssnnneea 1696
12-594. SBL_H3A AEAWB_ WR_0 .\uiuuiiunirnettneetesneeseeteesnesnssteetaesnresestaesneesaeetaeeneesnessneennesns 1696
12-595. Register Call Summary for Register SBL_H3A_AEAWB_WR_0 ...ciiiiiiiiiiiiiiiiiiiinninnnaeanans 1697
12-596. SBL_H3A_AEAWB_WR_L .uiiuiitiiutitiseiatisesnissse st sss s sarsasennes 1697
12-597. Register Call Summary for Register SBL_H3A_AEAWB_WR_1 ...ciiiiiiiiiiiiiiiiiiiie i rineanaes 1697
12-598. SBL_CSIA WR D utuuiitisiratitesertiae st s s s s saasse s e s st e s s st s s s e s s s st s e s a e snsanenns 1697
12-599. Register Call Summary for Register SBL_CSIA_WR_O ..uuiiiiiiiiiiiiiiiiis i ssinnnns s sannnsenas 1698
12-600. SBL_CSIA WR L uuiiteittiiaterat sttt saae s s s s e s a s st s e s e s sa st s e e ta e e san e s s n e raneanans 1698
12-601. Register Call Summary for Register SBL_CSIA_WR _1 ..uuiiuuiiiiiiiniiriiiiii i siassiasssenanes 1699
12-602. SBL_CSIA _WR 2. uuiuutiutistratisssse sttt r st s e s et s s et s s e n s e sr s nennes 1699
12-603. Register Call Summary for Register SBL_CSIA_WR_2 ...uiiiiiiiiiiiiiini s rassiansnssaaes 1699
12-604. SBL_CSIA WR 3 .ttt ittt st st st e st e s st e s s e st s s s s e st st s e s n s snaeans 1699
12-605. Register Call Summary for Register SBL_CSIA_WR_3 ...iiiiiiiiiiiiiii i sannneenas 1700
12-606. SBL_CSIB_WR _D .. uuttuuteiuteintssustesssiasesaass s sassssssssasstasesassssasssrassssanssasssannssannssns 1700
12-607. Register Call Summary for Register SBL_CSIB_WR_0 ...ciiuuiiiuiiiiniirisiiiisiinseiaie e 1700
12-608. SBL_CSIB_WR L. uuiuueiutiustsutiussssesusiseiaessssasssssse st tasssas sttt sasrassaseransasesnes 1701
12-609. Register Call Summary for Register SBL_CSIB_WR_1 ...ciiueiiiuiiiiniiiiniiiiseinnssiaineransssnasssnnsianes 1701
I 3 O TS 2 I @] = 1701
12-611. Register Call Summary for Register SBL_CSIB_WR_2 ....oiiiiiiiiiiiiiiiiiirsiis e sannnnenas 1702
12-612. SBL_CSIB_WR _B.itutiuueeuirneetneenesneeseetesnesnsetaestesnsetneetesnresestaeeneeseetareneesnersneenneens 1702
12-613. Register Call Summary for Register SBL_CSIB_WR_3 ....iiiiiiiiiiiiiiiiiiin i risiansaseinnes 1702
12-614. SBL_SDR_REQ _EXP .tuutiutitiintitintisense st e 1702
12-615. Register Call Summary for Register SBL_SDR_REQ_EXP....iiiiiiiiiiiiiiiiiiiiii i nineanaes 1703
12-616. ISP_CSI2A REQISIEr SUMIMEAIY 1. s ttusetuseissssssssseesassisss st iassesasssaasssrasstannsrassranreraeisins 1703
12-617. CSI2_REVISION .uutiutiiutiusiseissssessisssse sttt et s s e s r e aanese e anes 1704
12-618. Register Call Summary for Register CSI2_REVISION .....uiiiuiiiiiiiiieiiini i sinssaneenaes 1704
12-619. CSI2_SYSCONFIG .uuuuiiutiniintitertitiaae st sa s s st s s s e s s s e s e s a s e s s st s e s a e sansnnerns 1704
12-620. Register Call Summary for Register CSI2_SYSCONFIG....iiiiiuiiiiiiiieiiiiiriie s rnire s saaeeeas 1705
2 A T O] 2 S 4 35 1 I 101 1705
12-622. Register Call Summary for Register CSI2_SYSSTATUS ...iiiuiiiiiiiiiiiiniras s raneanaes 1706
I 2 T O] 1 | L 1S 1 111 1706
12-624. Register Call Summary for Register CSI2_IRQSTATUS ..ttt rses s raneanaes 1707
12-625. CSI2_IRQENABLE ... .ttt sttt e s e s s e s s s st s s s s e st s s s e s a e sansnans 1708
12-626. Register Call Summary for Register CSI2_IRQENABLE ...ttt e 1709
2 A R O3] 2 O 1709
12-628. Register Call Summary for Register CSI2_CTRL...iuutiiiutiristiriseiieianiassisssss i ransanans 1711
12-629. CSI2_ DBG _H tuuutiutiseiutiserssissnsersiss st rs e sas s s e e s et e e 1711
12-630. Register Call Summary for Register CSI2_DBG_H ...ciiiuiiiiiiiiiiiiii i saaeenaes 1711
1922 3 U 3512 €1 1711
12-632. Register Call Summary for Register CSI2_GNQ ..uuviiiiuiieiiiiie i s sraanseeas 1712
12-633. CSI2_COMPLEXIO _CFGL . uuiuutiiunterusinstsansssaanssassssisssssssass st sassssasstansssanneranessnns 1712
12-634. Register Call Summary for Register CSI2_COMPLEXIO_CFGL....icctiiiriiiiniiiiieiiinsiininnerineanans 1713
12-635. CSI2_COMPLEXIOL_IRQSTATUS .. uiutittiutitirasisisessiasssasissssssassass s 1714
12-636. Register Call Summary for Register CSI2_COMPLEXIO1_IRQSTATUS ...iiiiiiiiiiiieriirinninnneines 1716
12-637. CSI2_SHORT _PACKET L .tiuuiiutiterutitiaeresseatrassaaesar st sas st taas et sat s saaesarsaassns 1717
12-638. Register Call Summary for Register CSI2_SHORT_PACKET ....cviiiiiiiiiiiiiiiriie e sriae e 1717
12-639. CSI2_COMPLEXIOL _IRQENABLE. ...ttttittiiiiiiiiiiiiiiiisssssss e s sssss st sssssssssssnnnnnnnnnnnnnnnns 1717
118 List of Tables SWPU223G-July 2007 —-Revised August 2010

Copyright © 2007-2010, Texas Instruments Incorporated



& TEXAS Public Version

INSTRUMENTS

www.ti.com
12-640. Register Call Summary for Register CSI2_COMPLEXIO1_IRQENABLE .......civiiiiiiiiiiiiiiinineias 1719
I I O35 1 ] =T 1719
12-642. Register Call Summary for Register CSI2_DBG_P ..iiiuiiiiiiiiiiiiiiiiiiisriasnsssassssssannneeas 1720
12-643. CSIZ2_TIMING ..ttt i iiiiiiiiiiiiaeeeesseee e s s s ssssssasssssasaaassssssssssneesssssssssssssssssssssnnnnnnnnnnsnnnns 1720
12-644. Register Call Summary for Register CSI2_TIMING ....oiiuiiiiuiiiiiiiiiiiiiis i raneanaes 1720
I 7 T O] 1 O I G O I 1721
12-646. Register Call Summary for Register CSI2_CTX_CTRLL...uuviutiiieiiiiieiiieiieaninisnisiessasesaeenans 1722
I A O35 1 O I G O I 1722
12-648. Register Call Summary for Register CSI2_CTX_CTRLZ2...uiiiiiiiiiiiieiiiissnasre s ssaanseeas 1725
12-649. CSI2 CTX DAT OF ST uutituituttneeteeneeseetteeteanseteetesnresaeetaernresnretaeenaesneetaretaesneesneesneens 1725
12-650. Register Call Summary for Register CSI2_CTX_DAT_OFST ..viiiiiiiiiiiiiiiisiisininissannaneaans 1725
12-651. CSI2_CTX_DAT_PING_ADDR ..iuttutiutiusessestinstrasssernsssassissassssiasssesassasrasaean 1726
12-652. Register Call Summary for Register CSI2_CTX_DAT_PING_ADDR......cctiiieiiiiiiiiieriirinnnneinaes 1726
12-653. CSI2_CTX_DAT_PONG_ADDR. ... .ttutiutiatiutstestissrss sttt tasaassartasrnes 1726
12-654. Register Call Summary for Register CSI2_CTX_DAT_PONG_ADDR .....iiiiiiiiiiiiiireiiiiineiianneens 1726
12-655. CSI2_CTX _IRQENABLE ..uuttuituettitteeteetesneeseetestesnseteetesnresestaesnreseetaeeneesnessneennesns 1727
12-656. Register Call Summary for Register CSI2_CTX_IRQENABLE......ciciiiiiiiiiiiiiiiii i 1728
12-657. CSI2_CTX _IRQSTATUS L.tuutiiutiunerntitiseraessertsssase sttt a e aaneanes 1728
12-658. Register Call Summary for Register CSI2_CTX_IRQSTATUS .....uiiiiiiiiiiiiririieinieraesinernneaaes 1729
151 TR O3 1 O I G O I 1729
12-660. Register Call Summary for Register CSI2_CTX_CTRL3...uiiiiiiiiiiiiiiriie e saanneeas 1730
12-661. CSI2PHY_SCP REQISIEr SUMMAIY 1uutuuteiustiatsintesssisssssss e sassssasssrass s tasssannsrasssins 1730
12-662. CSIZPHY _CF GO .iuutiutiiutintiaeiaessertrassae st saassae s s e s e s s s a s sae s s s st s s s a e s st a s s e aansraeannannss 1730
12-663. Register Call Summary for Register CSI2ZPHY_CFGO ...uuiiiiiiiieiiiiireiniiessaasnesisaasesssannnenas 1731
B T @] 2 I 1 1731
12-665. Register Call Summary for Register CSI2ZPHY _CFGL.....uiiiuiiiiiiiiiieiiinirii i ransanans 1732
R T T O [ Tod QI 1= o 0 X[ o 1737
R B 151 v= 1 o] =BT U0 0= 1740
I I Y [ 1 =1 g T | O (o o] 1745
14-2. IVA2.2 Subsystem EDMA ReqUESE MapPPiNgS .. uuuueeetisuuneiisinnesisiinnrsssainssessaansnesisaisnesisminnes 1749
I T Y 1 (=T € (1] 1 1Y =T o oo 1751
14-4. IVA2.2 EDMA Hardware Parameters ...u.uueiiueeriussiiseinississsiiss it iannesassssiarssaseianns 1772
14-5. EDMA Memory Mapping for the Video AcCelerator/SEqUENCET .....uiiviieriiiiieiriire s rraaresiaainneess 1773
14-6. Sequencer EXternal INtEITUDL ... .uuise ittt r s s s e r s s s s s s s san s sans e sann e rannanans 1778
14-7. Sequencer Out INtEITUPt INTEITACE . v uu ettt s aaaes 1778
14-8. iLF/IME CommON COMMANGS +.uuuttrusterseinssrissssiisnssassssissssiseiannerasesisnsiasemsieieinnainmmins 1781
14-9.  ILF/IME EXECULION StAIES .t uuuutiutsiuaeinteiasessstsssesssstss e sase s taas e s s et sa s sas s tan e sanessanrssaneannns 1781
14-10. iLF/IME CommoON INSIFUCHION SET LISt .uuuuuseiissiiistsiiseirississe it ssss s saarssaseaanes 1782
14-11. iLF/iME PROGRAMBUFFERLINENMSB Register Detail .....vvviiuiruiiiiiiiiiiniiiisinisnaennsaaeaes 1783
14-12. iLF/IME PROGRAMBUFFERLINENLSB Register Detail......uveeeeeiiiiieeissiieessaanneessnnnnnessaannneess 1783
14-13. iLF LoadPStack() MSB FOIMAL .. .uuuiustiseiinstiisseiaseesassisssssss e s sassssiasssasessnsesasssannssassssans 1784
14-14. iLF LoadPStack() LSB FOImMat. . .uuueeiiiiiieiiiietesisastesssssss s sssisss s sssinnsssssannssssannnnsssannsnssss 1784
14-15. IME LOadPStack() MSB FOIMAL .. .uuuueiteiusesntessessssssessaasssassssasssssssansssannssansssansssanssnnns 1784
14-16. IME LOAdPSIACK() LSB FOIMAL ... utuiustirseisstinsseiasnesaseissssssssasesassssiasssassssanssasssanssraneasnns 1784
14-17. iLF/IME LoadInStBUff() MSB FOIMMAL ...ttt i issisessssiaes s ssainns s ssaannse s sannnsesssannnnnss 1785
14-18. iLF/IME LoadInStBUff() LSB FOrMAL....ciueeiineiiateiiaeistsissssastssiasssassssassasssanssansssinsssansannes 1785
14-19. iLF/IME GeneratelT() MSB FOrMaAt. . .uuuuueeiiuseristeiseirssisss st sassssasssssssssssaneraasssansssasesanns 1785
14-20. iLF/IME GeneratelT() LSB FOMMAL . .uueuiiuueeeirietesisantssisaissessssisssssssinnnssssannnssssannssssssnnnsess 1786
14-21. iLF/IME ENdPgm() MSB FOIMALt .. e uuuustiteisterntessessssissssassssassssassssssssasssannssansssansssanssnnns 1786

SWPU223G—-July 2007 —Revised August 2010 List of Tables 119

Copyright © 2007-2010, Texas Instruments Incorporated



Public Version & TEXAS
INSTRUMENTS
www.ti.com
14-22. iLF/IME ENdPgM() LSB FOIMat. .. uuuuutiseiieesnssisessassssssssssssasssassssnsssassssnnssansssannssansssnns 1786
I T I | TS (0T 10 o ST G 1788
14-24. iLF ParseEdge() MSB FOIMAL «.uuuuueeiiiitteissittessaastesisaase s ssasse s ssainnssssannsssaannnnsssannssnsss 1790
14-25. iLF ParseEdge() LSB FOIMMAL . .uuutiiseiteiieeratsiistssssissssssssasssassssa s ssssssn s sansssannssansannns 1790
14-26. iLF FilterEdge() MSB FOIMMAAL ...iiieiiiiiteeai et e st s aae et s s e s s s an e e s ssann e s s sannnessannnnenss 1791
14-27. ILF FilterEdge() LSB FOIMIAL .. ueuieseiisatsessistssssaisssssssassssssssnssssaannssssaanssssssannnesssannnsns 1791
14-28. ILF LOQDEFPT() MSB FOIMAL. ... uuttiuueiteiusesnssssesssssssssassssassesasssssssansssannssansssanrssanssnnns 1792
14-29. iLF LOAdEFPT() LSB FOIMAL ..uuuiiutiseitieeiaeitiast it sae st sassassesass st sassas st sanssnsnssassnnannss 1792
14-30. iLF Stack Configure Data FOMMAL .. .ueeuisuueeeeirintsessaisssssssiisessssisessssaansressaansressaansressaannnnss 1794
I I I 1/ 3 oo 1= 1794
14-32. iLF Parse-Edge Parameter StACK Datal....uuivueeiiuseiineerissirinrirseiassiassssisssrassisisssaisssasssanesnans 1795
14-33. iLF Loop Filter Parameter Stack fOor H264 .....viuueieiiiiieiiiii i s s s s nan s s s aaneeeas 1795
Y I et I 1= ] [ {0 o 2T 1796
14-35. iLF Loop Filter Parameter Stack for H263 ......viiuiiiisiiiiiii i s aaes 1796
14-36. iLF Loop-Filter Parameter Stack fOr WMV ...t s s st s s s s nan e s s snanne e 1797
14-37. iLF Loop-Filter Parameter Stack for REALD ...uiiuiiiiiiiiiiiiiis e ss s s es s sinn e rneanaes 1797
14-38. ILF EFPT Table fOr REALD .. ..ttt ittt e s e ss s s asss s s s s s s s s e s s s s s e aa e sansaans 1797
14-39. iLF FilterEdge() Load and StOre Parameter. . ..uu e esrrsresisinsesisiisnsssssinrssssissnssssannnssssannssesss 1798
14-40. IME INSITUCHION SO 1. uutinteiiteiisterat st e e s s s s s s s s sa s e s s e s s e s raa e ssn e saa s s n e rannanans 1801
I T\ ST oY= Tox o3 @ o g o 4= 0 o 1802
14-42. iIME ErrorCalc() MSB FOIMMAL ...uuuueeeiiiittesssistesssassesssasse s ssaisse s sssinsssssannssssannnssssannsnnsss 1804
14-43. IME ErrorCalC() LSB FOIMAL . uuuuutsiustitsissssessassssssssssssasssaasssassssasssasssanssansssannssannssnns 1804
14-44. IME SQVEEITS() MSB FOIMAL. ... eiiiiite it s ae et s ae e s s aae e s sa i r e s s s nn e s saannnessannnnenss 1804
14-45. IME SaVeErrs() LSB FOIMAL ..uuuiietiiiiiee et siise st ssisee s ssiae s s ss s s ssaann s s s saannnesssannnenss 1804
14-46. IME SaveStatus() MSB FOIMat ... .uu sttt iaee st ssis s sssssaeesass s s s s ras s saa s ransssannssansanans 1804
14-47. IME SaveStatus() LSB FOIMal. . .uuuvuueiseiissessssisessssisssssassssassssasssssssasssaserassssanrssarsianns 1805
14-48. IME ReStOreErrs() MSB FOIMAL .. .uuueeiiieieiiiietesisasresisaissessssisasssssinnssssiannssssannnnsssannssesss 1805
14-49. IME ReStOreErrs() LSB FOMMAL .. .uuiiuseiteisesiitsiasessissisatssassasesase s s s s sssasn s sansssannesaneanans 1805
14-50. iIME MComMPAare() MSB FOIMAL ... ..uueeeiiieteeiaanteessaaateesssaae e ssaannessaannssssaannsessaannressaannnesss 1806
14-51. iIME MCompare() LSB FOMMAL «...uuuueeeiiiiiseiiistse s ssssses s ssanns s sssansssssaaasnesssananesssannnnnss 1806
14-52. IME MCOMPAre2() MSB FOIMMALt ... uuuuueieeiseeste s st sasss s ssasssss s sasssanssansssanresnnsianns 1806
14-53. IME MCOMPAre2() LSB FOIMal. ..uuuiuseiuseiiusesistsiiseerassisssssssiansesassssissssasssaansrasssannsraessins 1806
14-54. IME MCOMPAre4() MSB FOMMAL ... uueetiiaeeesssaetesssassesssassestsasssessssannssssaasnssssannnnessannsnesss 1807
14-55. IME MCOMPAre4() LSB FOIMal. ..uuuiuueiteieeisteisesrssissssssssasesassssansssassssnnssansssannsransssns 1807
14-56. iIME ClearStatus() MSB FOIMaL. .. .uuiuseiuseiissssasssiiseerssssssssseiasesassssassssasssaansrasesannsraessnns 1807
14-57. iIME ClearStatus() LSB FOIMAL «..uuuueeeiiieteeiiistssssaisssssssisessssisnssssannssssaansssssaanssesssannnnss 1808
14-58. iIME LOadREfBIK() MSB FOIMAL. .. .uuiustiteiiteiiteiateriseiset st esass s s s s s assan s ransssann e saneanans 1808
14-59. IME LoadREefBIK() LSB FOIMMAL .. ...ueeieiiiieeiiiatee s iaiee e s rsaae e s ss e e s ss s n e e s saannn e s sannnnessaannnnnss 1808
14-60. iIME LoadRefBIK_INA() MSB FOIMAL ..uuuiuueteeiiintssssansssissisessssiaessssannnssssaannsessaansnesssannnens 1808
14-61. iIME LoadRefBIK_INA() LSB FOIMAL .. uuuiuueeiineiite ittt sits e ss s ssassnasssnnesansssinnsansannns 1808
14-62. iIME SaveBestMatCh() MSB FOIMAL. .. ..uiueiisiiiseiite it a s s ssas s sar e rannanans 1809
14-63. IME SaveBesStMatCh() LSB FOMMIAt. .. uuuuiueseirnntesisistesisaissessssissessssinnssssaansssssannsnsssannssess 1809
14-64. iIME RestoreBestMatch() MSB FOrMat. ... .uuuiuuiiiseiiteiiitinii st aesias s srias s raneanans 1809
14-65. IME RestoreBestMatch() LSB FOMMAL ......ueiiiiiiiieii it a s e s ir e e s s anr e s sannnne s s annneeas 1809
14-66. iIME ExitOnMinReached() MSB FOIMAL ......cviiiiiiiiiiies s sssian s sss s ssanrs s ssaanneenss 1810
14-67. iIME ExitOnMinReached() LSB FOIMAL ... .uuiueeinteiisteriteisistiissiaserassssnsssassssnssansssannesansannns 1810
14-68. iIME WaitONSignal() MSB FOIMMAL . .uuueiueeiissersteistesississsssss s sassssissssasssaanssassssannsrasessns 1810
14-69. IME WaitONnSignal() LSB FOIMAL ... ..ueeiiiieiiiiiiee i s ss e ss s e s ssansse s ssanase s ssanneess 1810
14-70. IME MemCOPY() MSB FOIMMAL .. uuuutiiuaeiteianeesatsssesssssssesass s sass s s s et s e sas s tan e sansssannssansaanns 1811
120 List of Tables SWPU223G-July 2007 —-Revised August 2010

Copyright © 2007-2010, Texas Instruments Incorporated



& TEXAS Public Version

INSTRUMENTS

www.ti.com
14-71. IME MemCOPY() LSB FOIMMAL. . e uuuutiiuutinaeiietinseiaaeesasssss s sssssasssassssianssassssanssansssannesannasnns 1811
14-72. IME LOAdMVCT() LSB FOIM@t...ueueitiutineinsestinerasssssassssaassssasssassassaas s sanssasaansanssnnsnns 1811
14-73. iIME Interpolate() MSB FOIMIAt .. uuuuuueetiraeeeissiaesesssastesisassestsaissesssasnsssssasnssssannnnsssannsnnsss 1811
14-74. IME Interpolate() LSB FOIMat. . ...uuuistieeineesstsissssssiss s sssssansssassssiasssasssaanssansssannssansssnns 1811
14-75. IME Motion Vector Parameter FOIMA .....ueiierirseiieerissisissriss s sassisrs s s s sanssraneasans 1812
Iy G 1Y/ | Yo 1T o I A= od o T 5] = 1812
14-77. iME Interpolate Coefficient Register Bank ........vceeiiiiriniiiiiiiiiri s s rnneanaes 1813
14-78. iME Interpolate Parameter Stack for MPEGA/H263 .....oiiuiiiieiiiiiiiiiinirii s s raseanaes 1813
14-79. iME Interpolate Parameter Stack fOr H264. .....v.uueieiiiiiieiiiiii i i r e s r e s ranneenas 1814
14-80. iME Interpolate Parameter Stack for WIMVO ....uiiiiiiiiiiiii s s e s n e aaes 1814
14-81. iIME Motion Vector OffSEt INAEX ..uuvueirseiiiiiiis s e aaaes 1816
I A o G 1= o [ 1 1= 1816
14-83. Video Accelerator/Sequencer Memory MapPing «u.ee e e soseessssrnseimiseiaessinnsraneerasssaisssannerannerns 1817
14-84. LSYS INPUL INTEITUDES 1 uueiitteiniinteeis it ssaae s sa et ss e s s s s s e s s s s s e s s e s n e s ssaaanessaanannnns 1826
14-85. IVA2.2 DSP Megamodule Cache Controller FEatUreS. . .uuuuuiiiiieeiiiiirsiiiinesriisne s isassesssanneens 1827
I T = To o L= o [T G @ o 1T 18 T = Lo o 1830
14-87. PDCCMD Programmed Value in IDLE BOOt MOGE ....uuuuiiiiiiiiiiiiiiieeeaiiine e es e e s snannn e s snnnnneeas 1831
14-88. Header Format Used in Defautl Config Cache Mode........cvviiiiiiiiiiiiiiiiiiirrii s rannneeeas 1831
14-89. Header Format Used in User Defined BOOtStrap MOOE .....vivueiiiniiiiniiiiiiiiiis i niasssinssnseianes 1832
14-90. Cache Size Specified DY LIPMODE ...ttt saaiass s aaaaass s ssaanne s s saannsessaannessaannnness 1835
14-91. Cache Size Specified DY LIDMODE ....iiuuuisiiiiiiseiiiississisessssaisnssssasnnssssaassessaanssesssannnnns 1836
14-92. Cache Size Specified DY L2ZMODE .....ciiiiieiiiteiiriri s e ria s as s e sann e raneaaans 1836
14-93. SWItChiNg CaChe MOUES . .uuiuueiiiiiisir it r s s r e e s n e e anans 1836
14-94. Default Cache CoONfIQUIAtION ..uuuiseeesisiiteesri i s s st s s s aans s s saaann s s saannnrsssannnnnsss 1837
14-95. Cache Mode CONfiQUIALION ... u e stiit i et s s s s s ra e s s e ra s e sann e rannanans 1837
14-96. IVA2.2 Megamodule Memory Protection Page RegiSterS.....uuiiueeiiiiie i rrnnere s raananeeas 1869
14-97. Request-Type ACCESS CONIIOIS .. ...uuueeiiiteeiiiiee i s e s s s s s s s aar e s s sanneess 1871
14-98. INSTANCE SUMMIAIY 1uuuseetiiuseeesnanresssasee s aaste et saas et aa s e et asaa s e s ss s s e et s aassr e s saannrenssannnnns 1884
14-99. IC REQISIEI SUMMIAIY . etiiuuneeannneesaaaneessaansesssaassaesaaansnessaaannessaannesssaanneessaannnesssannnnsss 1885
0L T I L 1885
14-101. Register Call Summary for Register EVTFLAGI ..vuviutiritsiiiiiiteiinississsnss s sansssinsssansnnnes 1885
0 Y 1] 1886
14-103. Register Call Summary for RegiSter EVT SETI v.uuuuuiiiiiiesiiiiisiisiisssiisrsssaassesssassesssannneess 1886
I 02 S O I 1886
14-105. Register Call Summary for Register EVTCLRI ...uuiiitiiiiiiiiiiii i s s naneanans 1886
14-106. EVTIMASKI 1 tuuttuutiustsesassssrsssassnsssssas e s s e et a e s e s s s et e s e s et s e s e s e s e r e s n e s e aan e nes 1887
14-107. Register Call Summary for Register EVTMASKI...uvuutiiietiiiiiieiirisis s nniee s ssinnssnsennaes 1887
14-108. MEVTEFLAGI 1utuutiutiaeitistsatssesatsssaas e s s s s sa s as s et s s s st e s s s st s e s s e st st s n s a e snsnaenns 1887
14-109. Register Call Summary for RegiSter MEVTFLAGI ..uviiiitsiiiiiieeiiiiissssiiessssaissnsssannsssssannnnenas 1887
I TR Y] P 1888
14-111. Register Call Summary for Register EXPMASKI ..iuuiiiiiiiiiiiiiiini s nansanans 1888
I (1= 1888
14-113. Register Call Summary for Register MEXPFLAGI ...uutiiutiiieiiieiieiisisssnisssnnsssansssianssansanaes 1888
It 1 11 1888
14-115. Register Call Summary for Register INTMUXj| .. .uuuuiiiiiuieeiiiiis i ssaasne s ssanase s ssanseeas 1889
2t I G TR 1 0 S  1N 1889
14-117. Register Call Summary for Register INTXSTAT ..uuiutiiieiiie i rareaaaes 1890
It . T |V 10 0 1890
14-119. Register Call Summary for Register INTXCLR ....uiiiutiiiiiiiii i i raneenaes 1890

SWPU223G—-July 2007 —Revised August 2010 List of Tables 121

Copyright © 2007-2010, Texas Instruments Incorporated



Public Version & TEXAS
INSTRUMENTS
www.ti.com
L14-120. INTDMASK ittt ittt iissiais s e s s e e e e s s s s s s sssasss s s s s s s s s s asassssssssssssssssssnsnnnnnnnnnnnnnnnns 1890
14-121. Register Call Summary for Register INTDMASK ...iuuiiiisiiiiiiiiiie i raaeanaes 1891
I N 1S T 1891
14-123. Register Call Summary for Register EVTASRT .. .uuiiutiiitiiiiiitsiiie s s s sanse s raneanans 1892
14-124. SYS REQISIEr SUMMEAIY . tuuutiustssussianerassessts st tass s tass st tsasrsaatetannerassssaanssassianns 1893
T 5 115 1893
14-126. Register Call Summary for Register PDCCMD ....iiiuiiiitiiiiiiiieiieritisisssrssisinssansssinsssansannes 1894
I | 1895
14-128. Register Call Summary for RegiSter REVID .....uuuisiiiiiiieiiiiieisiissssissssssassse s ssnnssssssannneess 1895
14-129. IDMA REQISIEr SUMMIBIY . uueetustesuatesaeissssaasssaaessasstsas s ssstasesassssasssrassssanssasssannsrannssnns 1896
It L T 130 N 1896
14-131. Register Call Summary for Register IDMAD_STAT .uiiuitiiiiiieiisiissiitessaasre s ssannsenss 1897
14-132. IDMAD _IMASK 1 iiiiiiiiiiiinissseeeeeasses e s s s s sssssasssss s sassssssssnnssessssssssssssssssssssnsnnnnnnnnnnnsssnns 1897
14-133. Register Call Summary for Register IDMAO_MASK ...uiiiuiiiieiiiiiii i raeanaes 1899
I 7 0 ST @ LU 51 1899
14-135. Register Call Summary for Register IDMAO_SOURCE ......ccuiiiiiiiiiiiiiiiniis s snsniansraeaaes 1899
I LT 0 = 1899
14-137. Register Call Summary for Register IDMAO_DEST ....uuuiiiiiiiieiiiiiressiitrsssaasrsssaansssssannnenas 1899
14-138. IDMAD _COUNT tttiiiiiiiiiinnnanannennsssseesssssssssssssssssssssssssssnnemeesssssssmmsmsssssssnsnsnnnnnnnnnnnnnns 1900
14-139. Register Call Summary for Register IDMAO_COUNT ...iuuiiiintiiiseiisiase st rassssisssssssansesansanans 1900
O T 1 S 1900
14-141. Register Call Summary for Register IDMAL_STAT .utiiiutiiietiiieeiaiteiaesirerissiainsaissanresaeaaans 1900
14-142. IDMAL_SOURCE ...ttt atias e ss st ss s s s sn s s s st e s s e st s e s s e st san e s e s a e snsneanns 1901
14-143. Register Call Summary for Register IDMAL_SOURCE ......iiiiiiiiiiiiesiiiiitssssiissssssanssssssannnsenss 1901
I | 1Y 5 = 1901
14-145. Register Call Summary for Register IDMAL_DEST ..uvuiiuiiiistiiseiineiasnissrnseisissiasssisesansanans 1901
T 1 0 1 1902
14-147. Register Call Summary for Register IDMAL_COUNT ....uutiiietiiiieiiiteiaesiss s ssnsssssssasssanessans 1902
T O o ] = 1902
14-149. Register Call Summary for Register CPUARBE ......iiiiiiiiiiiiiiii i s sssnanns s saanneenas 1903
14-150. IDMAARBE ..ottt annns 1903
14-151. Register Call Summary for Register IDMAARBE ......ciiiiiiiiiiiii s aes 1904
14-152. SDMAARBE ..ttt e 1904
14-153. Register Call Summary for Register SDMAARBE ......oiiiiiiiiiiiiiii i s 1904
14-154. MDMAARBE ...ttt et et s e e e e 1904
14-155. Register Call Summary for Register MDMAARBE. .......uiiiiiiiiiiiiis s rannse s saanneenas 1905
I oY TR O ] 1905
14-157. Register Call Summary for Register ICFGMPFAR ..ottt 1905
5 T (O o s 1905
14-159. Register Call Summary for Register ICFGMPFESR ....ciiiiiiiiiiiii s e 1906
It T T [0 5 1906
14-161. Register Call Summary for Register ICFGMPFECR ....iiuiiiiiiiieisiie s s ssaare s ssannaeeas 1906
14-162. IBUSERR . ..iiiiiiiiiiiiiiiisiistttssssseessssssssssssssss s saasssssssnsssessssssssssssssssssssnssnnnnnnnnnnsssnns 1906
14-163. Register Call Summary for Register IBUSERR .....iiuiiiiiiiiiiiiiiii i s anaes 1907
14-164. IBUSERRCLR ...utiutiiseitistiasissssssssse s ssssas s ssaess s s s st s e s e s e s s s s e s s s s e e s e s n s nernes 1907
14-165. Register Call Summary for Register IBUSERRCLR .....ccuiiiieiiiiiiieini e s s s snneanaes 1907
14-166. XMC REQISIEI SUMIMAIY ... uueeeiunneesaanseessaanseessaansaessaannessaaannessaaanneessaannresssannnesssannnens 1908
T I 1 1909
14-168. Register Call Summary for Register L2CFG ...uuiiiiuiiiiiiiitiiieiiierissinsras s sssssnnsssansanaes 1910
122 List of Tables SWPU223G-July 2007 —-Revised August 2010

Copyright © 2007-2010, Texas Instruments Incorporated



& TEXAS Public Version
INSTRUMENTS
www.ti.com
T TR I 0 1910
14-170. Register Call Summary for Register LIPCFG ... uuiiistiiissiisiiisteiaserisisissssnssiannssassssiasssaneianns 1910
I O T 1910
14-172. Register Call Summary for RegiSter LLIPCC ...uuuiiiuiiiiiiiiintiiiseianeiassssissssnssssnnssasssansssanssnans 1911
It T I I 11 1911
14-174. Register Call Summary for RegiSter LIDCFG ....uuuiiiiiuiesiiiiisessisiintrsisainnssssaassssisansnesssannnnes 1911
2 T 0 5 T 1911
14-176. Register Call Summary for RegiSter LIDCC ...uuuiiistirssinustinsssiansesassssissssassiaisssasssinnsrasessns 1912
I O = ] = L 1912
14-178. Register Call Summary for Register CPUARBU .......iiiiiiiiiiiiii i s ria e naes 1913
14-179. IDMAARBU ...ttt ittt et ae st e e s e e s e s e s a st e s e e et e e r e 1913
14-180. Register Call Summary for Register IDMAARBU .....iiiiiiiiiiii i re s s e ssaaane e 1913
14-181. SDMAARBU ..iiiiiiiiiiiiiiiiii s ee e s s s st s s s aas s s s e s e s a e e s s s s sttt t s s r s 1913
14-182. Register Call Summary for Register SDMAARBU .....ciiiiiiiiiiiiiiiri i 1914
S 1 T 01 ] = 1914
14-184. Register Call Summary for Register UCARBU .....ciiiiiiiiiiiiiiiiis i s saneanaes 1914
LT O] =Y ] = | 1914
14-186. Register Call Summary for Register CPUARBD .....iiiiiisiiiiiiesiiiiiies s s ssnnnnsssannnsenss 1915
I 1 1 2 5 1915
14-188. Register Call Summary for Register IDMAARBD .....uviiiiiiiiiiiiiie i aaes 1915
14-189. SDMAARBD ..tuuutiutisesutiserserssrse e e s s st n et 1916
14-190. Register Call Summary for Register SDMAARBD .....ciiiiiiiiiii i raaeaaaes 1916
It 8 1 Y = 1916
14-192. Register Call Summary for RegiSter UCARBD ......uiiiiiiieiiiiiisiisiisssiitrsssaasse s isassesssansenss 1917
S 1 JO I L 1917
14-194. Register Call Summary for Register LZWBAR ....uiiieiiiiiiiii i s naaeanans 1917
L4-195. L2WWVC . atiutiunenutianensesatssssassasssae s st s e sae s s s e s e s s e s e s e e s et e e s e s et e et e s e e e s e e e 1917
14-196. Register Call Summary for Register L2ZWWC ... .uviiuiiiiiiiiie i issis s e s sianssnsnaes 1917
I AT 2 1918
14-198. Register Call Summary for Register LZWIBAR .....uiiiiiuieiiiiiiesiiiiissssiissssiansnsssaanssssssanssnas 1918
2t I 1S TR I Y L 1918
14-200. Register Call Summary for Register L2ZWIWC ....uiiiuiiiiiiiiiiiiiiis i sniss s i sansanaes 1918
I 0 1712 1918
14-202. Register Call Summary for Register L2IBAR .....uuiiiiiiitiiitiie i sis s saasssnnn s saneanaes 1919
I 0 T 1] L 1919
14-204. Register Call Summary for RegiSter L2IWC ... uuuieiiiiiiiiiiiis s s s s ssaane s ssaaane s ssanneeas 1919
Lo TR I 1 1919
14-206. Register Call Summary for Register LLIPIBAR .. ..viiiueiiiiiiiiii i ssss s s naneenans 1919
I 0 T 1 1920
14-208. Register Call Summary for Register LLIPIWC .....uiiiuiiiisiiie it ierissss s snes s sinnssnsnnnes 1920
I 01 T I I 1|2 A 1920
14-210. Register Call Summary for Register LIDWIBAR ...ciiiiiiiiiiiiiii i i sssnsne s ssnane s ssnnneeas 1920
T14-210. LIDWIWC 1 tiiiiiiiiiiiisissaasssssssssssasss s s s ssssssssssss s aaaaassssssssssssssssssssssssssssssnsnnnnnnnnnnnnnnnns 1920
14-212. Register Call Summary for Register LIDWIWC ...uuuiiiiiiiiiiiiiiinins s nasesansssnasssnsnanes 1921
R T I I 12 1921
14-214. Register Call Summary for Register LIDWBAR .....uuiiiiiiiiiiiitsiiriiniss s ssisssansssnnsssnnssnnes 1921
I L T I I 1 1921
14-216. Register Call Summary for RegiSter LIDWWC ....uuiiiiiieiiiiiiesiiiisnssssinnnssssiassssssannsssssaanssess 1921
I I 5 2 1922
SWPU223G—-July 2007 —Revised August 2010 List of Tables 123

Copyright © 2007-2010, Texas Instruments Incorporated



Public Version & TEXAS
INSTRUMENTS
www.ti.com
14-218. Register Call Summary for Register LIDIBAR .. ..uiiiutiiitiiitiiiieiiitsiasssisssassssisssssssanssanessans 1922
I I I I 11 1922
14-220. Register Call Summary for RegiSter LIDIWEC .....uueiiiieieiiiiiiesiiiissssssiinsssssisnsssssannnssssannssesss 1922
T4-220. L2WWB ttttiiiitiiiiiississssssasssssssssssnssssssssssssssssssssssssssssssssssssssseeesssssssssssssssssssnnnnnnnnnnnnnnnns 1922
14-222. Register Call Summary for Register L2WB .....o.uuiiiseiiissiiieeiiseiirississss s ansssianssassannes 1923
I T AT 2 ] 1923
14-224. Register Call Summary for Register LZWBINV ....oiueiiiiiiiiiiiiiii s snnsssnessnnnssansanaes 1923
T 1] 1 N 1924
14-226. Register Call Summary for RegiSter L2INV ....u..uueieiiiiiieiiiiie i ss i sss s ssnnnns s ssannsenas 1924
B T 1 1924
14-228. Register Call Summary for Register LIPINV ...uuuiiisiiiiiiini i ssas s s sinn s raneanaes 1924
2 T T I 12 1925
14-230. Register Call Summary for RegiSter LIDWB .....uueiiuterssinietirssiaeeiassssinssrnssssinssansssannssanssnnns 1925
I I I 12 1925
14-232. Register Call Summary for Register LIDWBINV ...uiiiiiiiiiiiiieiiiiiniire s s ssnnnssssnnneeas 1925
. FU I 5 N 1926
14-234. Register Call Summary for Register LIDINV ....uuuiiiutiristiiiiiisiierasiss s ssissssnsssinsssanessans 1926
I 1T (] 1926
14-236. Register Call Summary for RegiSter MARI. ....iiuieiiiiiiii i raneaaaes 1926
I N | = A 1927
14-238. Register Call Summary for Register LZMPFAR . ....uiiiiiitiiiiiisiiis i ss s s s saanasenas 1927
S TR I | ] 1927
14-240. Register Call Summary for Register LZMPFESR ....ciiuiiiiiiiiiiiii i s i aaes 1927
I O I 1928
14-242. Register Call Summary for Register LZMPFCR.....iiutiiiiiiiiiiii i s sinn e rnaeanaes 1928
I T I | = 1928
14-244. Register Call Summary for RegiSter L2ZMPPA] .. ...uuiiiiiieiiiiis i rsaare s saainneeas 1929
8 T I 1 1 1929
14-246. Register Call Summary for Register LIPMPFAR ...ttt ssse s nansanans 1929
I T Vs 1929
14-248. Register Call Summary for Register LIPMPFESR .....uiiiiiiiiitiiiiiis i sssssas s snnssnaes 1930
e T I Y 5 1930
14-250. Register Call Summary for Register LIPMPFCR ....iiiiiiiiiiiiieiiiis s sraasss s ssaanesssnnneeas 1930
S O I 1V A P 1931
14-252. Register Call Summary for Register LIPMPPAK ...iuuiiiiiiiiiiiii i nnneanans 1931
e T I I 1V | 1932
14-254. Register Call Summary for Register LIDMPFAR ...ttt s sssssan s sannsnaes 1932
LT I I 1V | ] 1932
14-256. Register Call Summary for Register LIDMPESR ....ciiiiuiiiiiiiieiiiiisssiinrsssansss s ssnanssssnnneeas 1932
I I 1 1V e 1933
14-258. Register Call Summary for Register LIDMPFCR ... .utiiitiiiiiiiiiiie i s s i saneanaes 1933
e T I I 1| 1933
14-260. Register Call Summary for Register LIDMPPAK ....uutiiietiiitiiieiiiteinssiss s ssisssssssanssanesnans 1934
14-261. TPCC REQISIEI SUMIMAIY .. uuteiinteeaaaneessaaneesssaansesssaanseesaaannsssaaantessaaansesssannnnesssannness 1934
I Gy I = O O | 1937
14-263. Register Call Summary for Register TPCC_PID ...iiuiiiiisiiitiiitsiinesiisiassantssaiessansssinsssnnsianes 1937
I 7 N I = O @ O ] 01 1937
14-265. Register Call Summary for Register TPCC_CCCRFG .. .uuuiiiiiiiieiiiiinsisiiinissssiinsrsssannssessaannsesss 1938
14-266. Register Call Summary for Register TPCC_CLKGDIS ....uiiueiiiiiiiiiiiiiininie s sansssinsernnsanaes 1939
124 List of Tables SWPU223G-July 2007 —-Revised August 2010

Copyright © 2007-2010, Texas Instruments Incorporated



& TEXAS Public Version

INSTRUMENTS

www.ti.com
G I = O @ T 11 Y 1939
14-268. Register Call Summary for Register TPCC_DCHMARPI ...uuiiuiiiiiiiiiinins i i sianaseanaes 1939
14-269. TPCC_QCHMAP) 11 utiuttiutisirstis ettt e st e e s et s e s e s e s a s e s n e s e n e nes 1939
14-270. Register Call Summary for Register TPCC_QCHMAP] .. uuiiuiiiiiiiieiiiri s rseaaaes 1940
14-271. TPCC_DMAQNUMO ...t titiatvtsaaestssssae st saaesassa e sae s s s st e s s e st s s s s a e s e s s s e aaa e snaanans 1940
14-272. Register Call Summary for Register TPCC_DMAQNUMO. ... .uuueiiiiiiieeiiiiinnessiiinrrsssannnrsssaannnenss 1941
14-273. TPCC_DMAQNUMYL .. it iiiitttttnnsesesssssssssssssssssssssssssssssssmmmemsssmttmimmmsssssssssnssnnnnnnnnnnnns 1941
14-274. Register Call Summary for Register TPCC_DMAQNUMIL. .. uuiiiiiiiiiiiiii i snsenaes 1942
14-275. TPCC_DMAQNUM2Z ... sttt st s st e s s s et s s s e s e s a s s e e e s e r e anes 1943
14-276. Register Call Summary for Register TPCC_DMAQNUMZ. ... .uiiiiiiiiiiiiiiriri s s erneaaes 1944
I G I = O O 11X @ N [ 1944
14-278. Register Call Summary for Register TPCC_DMAQNUMS3......uuiiiiiiiieeiiiiis s rannneenas 1945
14-279. TPCC_DMAQNUMA L. . ittttnneaeessssssssssssssssssssssssssstssssmeemsssttttmmmrsssssssssnnnnnnnnnnsnnnns 1945
14-280. Register Call Summary for Register TPCC_DMAQNUMA. .. .uiiiiiiiiiiiiiiiiii i 1946
I O I = O O N @ 1L 1947
14-282. Register Call Summary for Register TPCC_DMAQNUMS. ... uuiiiiiiiiiiiiri s r i 1948
14-283. TPCC_DMAQNUMSB .. .eutitiatitesestras e st saas s s assae s s st s s s s st s s s s s s s san s s s aanesrsansnnss 1948
14-284. Register Call Summary for Register TPCC_DMAQNUMGB.......uueiiiiiieeiiiiineiriiinrrsssinnnssssaannsenss 1949
14-285. TPCC_DMAQNUM7 &1t iiiinnsunnttsnssesesssssssssssssssssssssssssssssmmmmmmemmmmmmmimmmmssssssssssssnnnnnnnnnnns 1949
14-286. Register Call Summary for Register TPCC_DMAQNUMT7 ... .uuiiiiiiiiiiiiiiir i risianssnenaes 1950
14-287. TPCC_QDMAQNUM .tuiuiitistiatisestisssse st st e s s s e s s s st n s ananes 1951
14-288. Register Call Summary for Register TPCC_QDMAQNUM ... .uiiiiiiiiiiiiiiri i rineraneenaes 1952
14-289. TPCC_QUETCMAP . ittt et et s e s e st s s st e s a e st s e s s e st st s e s a e s an s e ans 1952
14-290. Register Call Summary for Register TPCC_QUETCMAP .....uuiiiiiiiiii i s sainneeeas 1952
14-291. TPCC_QUEPRI 1uuituitueitetteeteeteeteesseteetesnsessetesnsssnseteenesansstsenaesnssssesaesnsesnsesnaens 1953
14-292. Register Call Summary for Register TPCC_QUEPRI ....vviiiiiiiiiiiiiiii i aas 1953
I T I O O 1 1954
14-294. Register Call Summary for Register TPCC_EMR ....uiiiiiiiiiiiiiiiiini s ssisssnae s saeanaes 1955
I LT I o O @ 1V 1 1955
14-296. Register Call Summary for Register TPCC_EMRH .....uuiiiiiiiiiiiiii i s srnane e 1956
I N I e O O 1 T 1956
14-298. Register Call Summary for Register TPCC_EMCR ...ciiiviiiiniiiisiineiiiniraseisissssesinnssaseanaes 1957
I 1o T I O O 1V 0 ] 1957
14-300. Register Call Summary for Register TPCC_EMCRH .....uviiiiiiiiiiiiiiiirii i s snneenans 1958
70 O I O @ =1/ 1958
14-302. Register Call Summary for Register TPCC_QEMR ... .uuiiiiiiiiiiiiiiniie e ssnaneeas 1958
I 0 R I L O 0 1 =11 [ 1959
14-304. Register Call Summary for Register TPCC_QEMCR ....uuiiiiuiiiiiiiiiieiiiii i saneanans 1959
0L T I O O O ] = ] 1959
14-306. Register Call Summary for Register TPCC_CCERR ... ..uuiiieiiiteiiteriitinitiiissianeesansssinsssansannes 1960
0 I = O @ O @] =y I 1960
14-308. Register Call Summary for Register TPCC_CCERRCLR ....cciiiiiiiiiiiiii i s rnnnee e 1960
010 TR I o O Oy 1961
14-310. Register Call Summary for Register TPCC_EEVAL....ciiuiiiiiiiiiiiiiiiiiiirn s naeanans 1961
I I O I O O 0 1961
14-312. Register Call Summary for Register TPCC_DRAE] 1..uuiuiiiiiiiiiiiiiiieiinirnis i s i sansanaes 1962
I IR T I = O @ 1 AN ! 1962
14-314. Register Call Summary for Register TPCC_DRAEH] ...uuuiiiiiiiiiiiiisie e nnnnaeeas 1963
Iy T =Tl oR @] =7 = P PTPRPN 1963

SWPU223G—-July 2007 —Revised August 2010 List of Tables 125

Copyright © 2007-2010, Texas Instruments Incorporated



Public Version & TEXAS
INSTRUMENTS
www.ti.com
14-316. Register Call Summary for Register TPCC_QRAE] ...vuiiuiiiiiiiiiii i raaeaaes 1964
I I I = O T 1964
14-318. Register Call Summary for Register TPCC_QOEK......ccuuiiiiiiiiiiiiiii i s rriaee e 1964
Ik e T =T oo @ 1 =1 P PP 1965
14-320. Register Call Summary for Register TPCC_QILEK.....uiiiuiiiiniiiiiiiiiiiini s raneanaes 1965
I R I = O O 1S 1 1965
14-322. Register Call Summary for Register TPCC_QSTATl..uuuiiiiiiiiiii i raeaaes 1966
14-323. TPCC_QWMTHRA ettt ittt e et e s e s e s e et e s a e st s e s s e s e s a e s e e a e sn s aanns 1966
14-324. Register Call Summary for Register TPCC_QWMTHRA ... i rae e 1966
14-325. TPCC_QWMTHRDB . iiiiiiiiiittttenaeeessssssssssssssssssssssssssssssssnneesssssttsmsssssssssssnnnnnnnnnnnnnns 1967
14-326. Register Call Summary for Register TPCC_QWMTHRB ....cuviiiiiiiiiiiiiiiiiri i e 1967
I I = O O O G L 1967
14-328. Register Call Summary for Register TPCC_CCSTAT iuuutiiieiiiiteiiiieiantirinrsrnssiaiesrasssanseraneaaans 1968
I e TR I o O @V 1968
14-330. Register Call Summary for Register TPCC_MPFAR ... .uviiiiiiiiiiii i rnnaee e 1969
14-331. TPCC _MPESR 1iiiiiiiiiiiiiiiittttsseseessssssssssssssssssaasssssssssneeessssssssssssssssssssnnnsnnnnnnnnnnns 1969
14-332. Register Call Summary for Register TPCC_MPFSR .....uuiiiiiiiiiiiiirinins s saenaes 1969
3 1 T I o O O Y ] 1970
14-334. Register Call Summary for Register TPCC_MPFCR ......uiiiiiiiiiiiiiiinirse e sasssinnsrnneaaaes 1970
I LT I = O OV = 1970
14-336. Register Call Summary for Register TPCC_MPPAG. .....uiiiiiiiiiiii i saanneenas 1971
T A =TT oR V[ = = N PSRN 1972
14-338. Register Call Summary for Register TPCC_MPPA] ...ciiiiiiiiiiii i eanaes 1973
3 1o T I O 5 1973
14-340. Register Call Summary for Register TPCC_ER.....iuutiiietiiieiiiiteiiieiisisriss s ansssinnssansaaaes 1974
I I L O 1 1974
14-342. Register Call Summary for Register TPCC_ECR....iiiiiuitiiiiiiieiiiiissisiisrsisainssssiaanssesssannnens 1975
I JO I o O O 0 1975
14-344. Register Call Summary for Register TPCC_ECRH.....iiiiiiiiiiiiiiiiiiii i naeenaas 1976
T I O ] 1976
14-346. Register Call Summary for Register TPCC_ESR ...iutiiiitiiiiiiiieiiieiiesissiasisissssisssasssasssaes 1977
I I o O @ S]] 1977
14-348. Register Call Summary for Register TPCC_ESRH ......uuiiiiiiiiiiiiiiiiiis i s ranneenas 1978
I R TR I o O O O 1978
14-350. Register Call Summary for Register TPCC_CER......viiiiiiiiiiiii i naaeanaes 1979
15 O I O O 0 = 1979
14-352. Register Call Summary for Register TPCC_CERH.....ciiiiiiiiiiiiii i e aes 1980
1SR T I = O O = 1980
14-354. Register Call Summary for Register TPCC_EER ....ciiiiuiiiiiiiiieiiiii s ssannssssnnneeas 1981
Y TR I O O 0 1981
14-356. Register Call Summary for Register TPCC_EECR ....ciiuitiiiuiirinisiisiriiiisssiseiasesasssiasssnssianes 1982
1 I o O O ST 1982
14-358. Register Call Summary for Register TPCC_EESR ....iiiuiiiiiiiiieiiiniisinsitsnasssansssiasssnssianes 1983
151 TR I O ] =t 1983
14-360. Register Call Summary for Register TPCC_SER ....ciiiiuiiiiiiiiieiiiiisiiinss s ssassesssannsenss 1984
I 1 O I o O T =t 1984
14-362. Register Call Summary for Register TPCC_SERH .....iiiuiiiiiiiiiiiiiiii i enaes 1985
T 1 T I O O = 1 1985
14-364. Register Call Summary for Register TPCC_SECR ....ciiuttiiuiiiiteiintiiistinisssissianeesansssinsssnnsianes 1986
126 List of Tables SWPU223G-July 2007 —-Revised August 2010

Copyright © 2007-2010, Texas Instruments Incorporated



& TEXAS Public Version
INSTRUMENTS
www.ti.com

I TS TR I = O OS] = 0 1986
14-366. Register Call Summary for Register TPCC_SECRH .....cviiiiiiiiiiiiinins s s srnennaes 1987
L I O O |t 1987
14-368. Register Call Summary for Register TPCC_IER ....iuiiiiiiiiiiiiieiiniini s s raasssiasssansaanes 1988
TG TR I = O @ |1 1988
14-370. Register Call Summary for Register TPCC_IERH ....oiiuiiiiiiiiiiiii i e s e e 1989
I 0 O I o O O 1 = 1989
14-372. Register Call Summary for Register TPCC_IECR .. ..utiiittiieiiiteiieriisisssnss s anssiarssaseaaaes 1990
I T I = O O | =1 o 1990
14-374. Register Call Summary for Register TPCC_IECRH ...uiiiuiiiiiiiiiiie s s saneanaes 1991
I T I = O O | ST 1991
14-376. Register Call Summary for Register TPCC_IESR ...uiiiiiiiiiiiiiiii i s s s snnaanenas 1992
I N I o O O 1 ] 1992
14-378. Register Call Summary for Register TPCC_IESRH ....ciiuiiiiiiiiiiiiiiiiiirsi s sns e saneanaes 1993
I e TR I O | 1993
14-380. Register Call Summary for Register TPCC_IPR ...iiuiiiiiiiiiiiiite i iisi s s sinnssnseaaaes 1994
I O I = O O | 1994
14-382. Register Call Summary for Register TPCC_IPRH ....iiiiiiiiiiiiiiii i naaee e 1995
I R I O [ 1995
14-384. Register Call Summary for Register TPCC_ICR....iiuiiiiitiiiiiiiiirini i snnenaaes 1996
S 1 T I O O [ 1996
14-386. Register Call Summary for Register TPCC_ICRH ... ..iiiiiiiiiiii i s 1997
I I = O @ | Y 1997
14-388. Register Call Summary for Register TPCC _IEVAL...i.uuuiiiiiiiiiiiiis i s s s sannnsenas 1997
e TR I O O 1= 1997
14-390. Register Call Summary for Register TPCC_QER ....uviiiuiiiiiiiiiiiiiieinisrnss s asssian s raseanaes 1998
L I I O O 1 1998
14-392. Register Call Summary for Register TPCC_QEER......ccuiiiiiiiiiiiiniiiiiiiie s rissinsssnssaaaes 1998
T I T I = O @ ] =1 = ] 1999
14-394. Register Call Summary for Register TPCC_QEECR ......uviiiiiiiiiiiiiii i s snnaneenas 1999
14-395. TPCC _QEESR .utiiuttiteiiteiteistesas st saats e e s st s st s s e st e e s e e s s a s s sa e san e s e e e s n e raneanans 1999
14-396. Register Call Summary for Register TPCC_QEESR ......uiiiueiiiiiiiiiiininis s anianraneaaes 2000
L T I O O 1] = 2000
14-398. Register Call Summary for Register TPCC_QSER.....iiiuiiiuiiiiieiiiriisiiass s sansssinsssnnsaanes 2000
T Lo TR I O @ 1] =l ] 2000
14-400. Register Call Summary for Register TPCC_QSECR ... .uiiiiiiiiiiiiiiiiiiii i snanneenas 2001
ok N =TT ol = = = T PSRN 2001
14-402. Register Call Summary for Register TPCC_ER_RN...uuiiuiiiiiiiiiiiiiiinirnsnisssesan s aneanaes 2002
01 T I O O = o 2002
14-404. Register Call Summary for Register TPCC_ECR_RN...iiuiiiiiiiiiiiiiiii i nnnenans 2003
I LT I = @ @ (@1 I o 2003
14-406. Register Call Summary for Register TPCC_ECRH_RN...uuiiiiiiiiiiiiiiiiii i ssiianne s snannnens 2004
14-407. TPCC_ESR_RN tutttutitueitetueeteeteeneeseeteetesnseteetesnesneeteenssnettaeesaesnresaretaesnresneesneens 2004
14-408. Register Call Summary for Register TPCC_ESR_RN..iuuiiiiiiiiiiisiiiininsenaesassinssssenaaes 2005
0 1o T I o O O S]] o 2005
14-410. Register Call Summary for Register TPCC_ESRH_RN....uiiiiiiiiiiiiiiiiiii s sinneraeanaes 2006
I I O I = O @ @8 = o 2006
14-412. Register Call Summary for Register TPCC_CER_RN....uuuiiiiiiiiiiiiiiiiiie e ssnnnees 2007
14-413. TPCC_CERH_ RN t1tuitutititteiteetett et eeteeeteeaae et e et esaretsetesasesneeteenaesnrstaeenaesnsesnsenneens 2007

SWPU223G—-July 2007 —Revised August 2010

List of Tables 127

Copyright © 2007-2010, Texas Instruments Incorporated



Public Version & TEXAS
INSTRUMENTS
www.ti.com
14-414. Register Call Summary for Register TPCC_CERH_RN....oiiiiiiiiiiiiiiiiiiini s rae e 2008
I LT I = O @ =y o 2008
14-416. Register Call Summary for Register TPCC_EER_RN....uiiiiiiiiiiiiiiiiiiiiie s sssinsssssannnsenss 2009
I A =TT ol = =To1 = = P PR 2009
14-418. Register Call Summary for Register TPCC_EECR_RN ....uiiuiiiiiiiiiiiiiiiii s asninssnsennaes 2009
I e T I o O O ST o o 2010
14-420. Register Call Summary for Register TPCC_EESR_RN ...uviiuiiiiiiiiiiiiiiininiis s i sinnesnnennaes 2010
I I = O @] = o 2011
14-422. Register Call Summary for Register TPCC_SER RN ....uuiiiiiiiiiiiiiiiieeiiiiiensissiisnssssinsssssannnsenss 2011
14-423. TPCC_SERH RN t1tutitutititteeteet et eetaeetteeteesseteetesareteetesnresneetaeenaesnestaeetaesnressenneens 2012
14-424. Register Call Summary for Register TPCC_SERH_RN....uiiiiiiiiiiiiiiiiiiiiini i 2012
T I o O OS] = O o ] o 2013
14-426. Register Call Summary for Register TPCC_SECR_RN ...uuiieiiiiiiiieiiininnssiaieeransssinnssnnsaaaes 2013
I A I = O @] = @ T = { o 2014
14-428. Register Call Summary for Register TPCC_SECRH_RN..uiiiiiiiiiiiiiiiiiiiiriine s ssananenas 2014
14-429. TPCC_IER RN 11utttutitnettetueeteetesneesaeettesnesseteetesaretsetesnsessetaesneesnrstaeenaesnresnsenneens 2015
14-430. Register Call Summary for Register TPCC_IER_RN .utiiuiiiisiiiieiiiiiisinsss s assssinnsranesnaes 2015
I i O I o O O | =t o 2016
14-432. Register Call Summary for Register TPCC_IERH_RN .. .uviiiiiiiiiiiii i saeeaes 2016
I 1 T I = O @ | =4 2017
14-434. Register Call Summary for Register TPCC_IECR_RN ..uuuiiiiiiiiiiiiiiiiiiie e rsiane s ssnnnees 2017
14-435. TPCC_IECRH RN 11uitutitetteeteetetteseeteetesnseseetesnesaseteeteesnrttaeetaesnresaeetaesnresnresneens 2018
14-436. Register Call Summary for Register TPCC_IECRH_RN 1.uviiiiiiiiiiiiiiini i s nnneanans 2018
I O I o O O | ST o 2019
14-438. Register Call Summary for Register TPCC_IESR_RN «..uuiiiiiiiiiiiiiie i sses s sannanaes 2019
I 1o T I o @ @ | ST ] o 2020
14-440. Register Call Summary for Register TPCC_IESRH_RN .uviiiiiiiiiiiiiiiiii i e rnaae e 2020
I =TT o = = = Lo PP 2021
14-442. Register Call Summary for Register TPCC_IPR_RN ..uiiuuiiiiiiiiitiiiiiininnss s sassssiansraneanaes 2021
I T I e O O | 2022
14-444. Register Call Summary for Register TPCC_IPRH_RN ....uiiiiiiiiiiiii i s raeenaes 2022
IS I L @ [ o 2023
14-446. Register Call Summary for Register TPCC_ICR_RN....uuiiiiiiiiiiiiii i s snnneenas 2023
L A =TT oR [l = = [ = TSP 2024
14-448. Register Call Summary for Register TPCC_ICRH_RN....uiiiieiiiiiiiiiiiini s rnaeanaes 2024
e T I O @ | Y ] o 2025
14-450. Register Call Summary for Register TPCC_IEVAL_RN...uiiiieiiiiiiiiiiiri s inies s rnasaaes 2025
I I = O O 1= o 2025
14-452. Register Call Summary for Register TPCC_QER_RN ..uuuiiiiiiiiiiiiiiiiiiisssiiss s sssannnenas 2026
14-453. TPCC_QEER RN 111uitutititteeteetesteetaeetesnesasetestesnreteetesnresestaeeneesnestaeesaesnsesnrenneens 2026
14-454. Register Call Summary for Register TPCC_QEER _RN....uiiueiiiiiiiiiiiiiiinis i assiannnnennaes 2026
LT I o O O ] =1 = @ o 2026
14-456. Register Call Summary for Register TPCC_QEECR_RN ...iiuuiiiitiiiieiitirisrissiniesasssinsraneanaes 2027
S I = O @ @ ] =1 3 o = { o 2027
14-458. Register Call Summary for Register TPCC_QEESR_RN..uiiiiiiiiiiiiiiriiiiisiriinessnaassssaannenas 2027
e =Tl ol @ 1] =1 = =L W PSP 2027
14-460. Register Call Summary for Register TPCC_QSER _RN...uuiiuuiiiiiiiiiiisiiiiiiseiaine i 2028
G O I o O O 1] =l @ ] o 2028
14-462. Register Call Summary for Register TPCC_QSECR_RN ...iiuuiiiitiiiieiiiiirriseinissasssansraneanaes 2028
128 List of Tables SWPU223G-July 2007 —-Revised August 2010

Copyright © 2007-2010, Texas Instruments Incorporated



& TEXAS Public Version

INSTRUMENTS

www.ti.com
3 R I O ] I 2029
14-464. Register Call Summary for Register TPCC_OPTIM .uviiuiiiisriiseiineiisisisrsraseisissasssasssaeasans 2030
1T I o O OS] {1 o o 2030
14-466. Register Call Summary for Register TPCC_SRCM 1.utiiutiretirseiiteiansssinrsrissiains i rasaaans 2030
I G I = O @ Y =3 VN I 2031
14-468. Register Call Summary for Register TPCC_ABCNTIM 1.uuutiiiiiieeiiiiiesirsiitressiinsrsssanssessaannesas 2031
T TR I 1 O 5 5 1 0 2 2031
14-470. Register Call Summary for Register TPCC_DSTM . .uutiiutirintiriseiiseiaserisrsiasesisisisssanreraarns 2031
I O I = O O = 1 1) o 2032
14-472. Register Call Summary for Register TPCC_BIDXM 1.uuuuiiiieiiiieiiteiississrissininssasssannssaneaaans 2032
I T I = O I o o T 2032
14-474. Register Call Summary for Register TPCC_LNKIM ..uuuuuieiiiiiiesiiiies i sssiisns s ssannnsenss 2033
Iy T I o O O 4 | 5 ) 2 2033
14-476. Register Call Summary for Register TPCC_CIDXM . .utiiutiiuntiiseiiseiastsniarsraseisissrasssineraeaans 2034
I I = O O O ] N I 2034
14-478. Register Call Summary for Register TPCC_CCNTM ..t iuuutiiueeiiteiinterinsisinssanse s sasssinssraneaanes 2034
14-479. TPTCO and TPTCL REQISIEr SUMMIAIY ... ueteeinteesiaanenessaannesaaaannesssaanreessaanssessaansresssannness 2034
I O T I i 2036
14-481. Register Call Summary for Register TPTC]_PID ..uiiuiiiieiiiiniiiiieiiieiiesirrnssnisssasssanssansaaans 2036
I b I i 1 [ ] 1 2036
14-483. Register Call Summary for Register TPTC_TCCRFG ....uuuuiiiiiiiiiiiiiisiiiiissssiisrsssaanssessaannsenss 2037
Y R = oy T 01 - PR 2037
14-485. Register Call Summary for Register TPTC]_TCSTAT uuuiiiieiiiiteiiiriisirissianss e aeaaaes 2038
7 1 T I I T[NV S 2 2038
14-487. Register Call Summary for Register TPTC] _INTSTAT «tuuutiieiiite i rieeraserar e raneaaaes 2039
I 1 T I I T [V I 2039
14-489. Register Call Summary for Register TPTC]_INTEN ..uiuuueiiiiiie s s s ssaneeeas 2039
o M = oy T N 1 = PP 2039
14-491. Register Call Summary for Register TPTCJ_INTCLR ...uvuiiiniiiiiiiiiiiini s sinenaneanans 2040
I b I I [NV 2040
14-493. Register Call Summary for Register TPTCJ_INTCMD ....uuiiueiiiiiiiiieiiiinirieiniesaessinneransanaes 2040
I I I T o I 2040
14-495. Register Call Summary for Register TPTC]_ERRSTAT ..uuiiiiiiiiiiiiiieiiiieriine s ssanneeas 2041
e T T I = T = T ! 2041
14-497. Register Call Summary for Register TPTCj_ERREN......cuviiiiiiiiiiiiiiiii s 2042
I 1 T Il I T 5 2042
14-499. Register Call Summary for Register TPTC]_ERRCLR .. ..viiiiiiiiiiiiiiri s s rin e raeaaes 2042
7 0L T I 1 T = 2043
14-501. Register Call Summary for Register TPTC]_ERRDET ....uviiiiiiiiiiiiiiiiiersiirs s ssaaneeas 2043
14-502. TPTC ] _ERRCMD ... .uutttiieteesssaaneeessanneessaanseessaannnessasnnesssasnneessaanneessasnnnesssssnnesssennnnns 2044
14-503. Register Call Summary for Register TPTC]_ERRCMD ....ciiuuiiiuiiiiiiiiiiiiiiiiiierisnassnnneines 2044
I 07 Il 1 I N I 2044
14-505. Register Call Summary for Register TPTC]_RDRATE ... .utiiieiiiiiii i s e raaeaaes 2044
I 0L T I 1 O = 2045
14-507. Register Call Summary for Register TPTC _POP T ... uiei i i ssiirs s s saanssenas 2046
14-508. TPTC]_PSRC tuttutitutiteetetteeteeteetteeteeteetesarete et esaresnseteesesnettaeesaesnresasesaesnresnresneens 2046
14-509. Register Call Summary for Register TPTCJ_PSRC ...uiiiuiiiiiiiiiiiiiinirnsisasesissaneanaes 2046
I 0 T I i O O 2046
14-511. Register Call Summary for Register TPTC]_PCNT .. .uutiitiiitsiieirieire i sr s raeenans 2047

SWPU223G—-July 2007 —Revised August 2010 List of Tables 129

Copyright © 2007-2010, Texas Instruments Incorporated



Public Version & TEXAS
INSTRUMENTS
www.ti.com
I o 1= o =] 01 PP URP 2047
14-513. Register Call Summary for Register TPTC]_PDST ..uutiiieiisiiisteiisriisssiseanrassiassnsaanes 2047
I I I i T2 1 2047
14-515. Register Call Summary for Register TPTC]_PBIDX 1.uuuiiuiiiieiiiieiiiieiisrirsrinsinissssss i saneasans 2048
I I T I e I T Y o 2 2048
14-517. Register Call Summary for Register TPTCj_PMPPRXY ...uiiiiiiiiiiiiiiiriiiinie s ssnnaees 2048
< T = o YY) = i PP 2049
14-519. Register Call Summary for Register TPTC]_SAOPT ..uiutiieiiiteiie i s a i rarsaaaes 2050
I O T I IS 7 ST 2050
14-521. Register Call Summary for Register TPTC]_SASRC .....uutiieiiiteiieriri s assirerassaaaes 2050
Iy I e 1 S 7 1V 2050
14-523. Register Call Summary for Register TPTC)_SACNT ...ttt i s s saanaeenas 2051
Y R 1= F o T\ 01 PP 2051
14-525. Register Call Summary for Register TPTC]_SADST .uuuuutiiuetiiteiinterisisisriiassianneasriarraseaaaes 2051
Iy T Il IS 7Y =15 ) 2051
14-527. Register Call Summary for Register TPTC]_SABIDX ....uutiiueiiiuteiiniiiiniiiieriinseiaieransisinssnnsianes 2052
14-528. TPTC  _SAMPPRXY ittt et r sttt s st a s sae st s aa s s s s aerrsaeanns 2052
14-529. Register Call Summary for Register TPTCj_SAMPPRXY ...ttt rnianeees 2052
L T TR I = S 7 1V I 2053
14-531. Register Call Summary for Register TPTCj_SACNTRLD ....uviiiiiiiiiiiiiiiiii i risiasnnenaaes 2053
14-532, TPTC  _SASRCBREF ...ttt e s et s e a e st n s e ananes 2053
14-533. Register Call Summary for Register TPTCj_SASRCBREF ......ccviiiiiiiiiiiiiiiriii e 2053
14-534, TPTC _SADSTBREF ..ttt st e e st s st s a s st s s s s s s s e aan s raesnanss 2054
14-535. Register Call Summary for Register TPTCj_SADSTBREF ......c.cccviiiiiiiiiiiiiiiiiiii i rnaeee 2054
14-536. TPTC  _DFCNTRLD . .ttettititeetssseeesssaneeessaanreessaannaessaannnessaaanneesaaannnessaannnesseannnessssnnnnns 2054
14-537. Register Call Summary for Register TPTCj_DFCNTRLD ....uviiiuiiiiiiiiiiiiiiiisiierisiassnnennes 2054
14-538. TPTC] _DFSRCBREF ...uuutiutististissstissssestsass sttt et s s aan e rnanes 2055
14-539. Register Call Summary for Register TPTC]_DFSRCBREF ......ccviiiiiiiiiiiiiiiiii e 2055
14-540. TPTC]_DFDSTBREF ..uuiuiiutistititiitiserae sttt e s st st ass s s s s s s s s e aansraeaneanss 2055
14-541. Register Call Summary for Register TPTCj|_DFDSTBREF ......c.ccviiiiiiiiiiiiiiii e nnnaeeas 2055
L I = 0T ] = I 2055
14-543. Register Call Summary for Register TPTC]_DFOPTI .vuviutiiietirissiiiesiiesisrassissssesasenaneanans 2056
G Il 1[I 1T 2057
14-545. Register Call Summary for Register TPTC]_DFSRCI .uuuuutiriuiiiiieiiieeiiierinsriisinissssisssannssaneaaans 2057
I T I 1 [ 1V 2057
14-547. Register Call Summary for Register TPTC]_DFCNTI vvuuuutsiiiiieeiisiiisiiesriannesssnasesssannneeas 2057
s T F = v o 0] = 01 PP 2058
14-549. Register Call Summary for Register TPTC]_DFDSTi .uuvuutiriutiriseinineiisenitsiaseisissisisesanseraeanns 2058
14-550. TPTC]_DFBIDXi tututtusesussusssssusssesusissssesssassssssesssssass ettt 2058
14-551. Register Call Summary for Register TPTC]_DFBIDXi +.uuuuiiuuiiitsiiteiintirinririieiinesasssinnssineanans 2058
14-552, TP T C  _DFMP P RXY it uttiutitiatitssserttae sttt e s e s s st e s s s st s s s s e st san s s e aaeseaeans 2059
14-553. Register Call Summary for Register TPTC]_DFMPPRXYi ..viiiuiiiiiiiiiiiiiiiiiiie s niase s nnnnnees 2059
14-554. SYSC REQISIEr SUMIMAIY .« uuttuutttunetunsiusssantssasessass st tase s ssasssrasstaanssasssannerasisnns 2059
14-555. SYSC_REVISION 11 uutiuttiiteiistesstesseissssasse e sss s e tas s e s s s s s aaas e rasesanneraneasans 2061
14-556. Register Call Summary for Register SYSC_REVISION ....iiiiiiiiiiiiiiiiiiiirsiinssninnssssainssenns 2061
14-557. SYSC_SYSCONFIG . .uuteiiutiiateisterteiaa st s st s st s e e e s s s s s s aaan e ra s e sannsraneanans 2061
14-558. Register Call Summary for Register SYSC_SYSCONFIG ....uviiiiiiiiiiiiiiiinisisinnnneanans 2061
1SS TS T O I [ ] 2062
14-560. Register Call Summary for Register SYSC_LICFGO ...uuuutiretiiteiiterantiriarsrissisnnsrasssinneraneaaans 2062
130 List of Tables SWPU223G-July 2007 —-Revised August 2010

Copyright © 2007-2010, Texas Instruments Incorporated



& TEXAS Public Version

INSTRUMENTS

www.ti.com
I 3 I S T 0 2063
14-562. Register Call Summary for Register SYSC_LICFGL...uiuuiiiiuiiitiiiieiintinisririssiiiseaserianeraseaaaes 2063
14-563. SYSC_BOOTADDR ..uutuutiusistiussnsertiss sttt tas et tat s sarsansanes 2063
14-564. Register Call Summary for Register SYSC_BOOTADDR ....uuiiiiiiiiiiriiiiinssiaieesansssinsssaneannes 2064
I TS T T O =10 1 11 5 2064
14-566. Register Call Summary for Register SYSC_BOOTMOD ...uiiiuuiiiiiiiinsiiiiinnressiinsssssaansresssannnens 2064
14-567. WUGEN REQISIEr SUMIMAIY .t uuuuttiustiuteiussssssssesssstass s tassesasstsasssaasstannsransssinrsrasisins 2065
14-568. WUGEN_REVISION ... uuiutitiatitenaertiss e sssaasssssssssassassassaas st saassas st sanssassanssansnnsnns 2066
14-569. Register Call Summary for Register WUGEN_REVISION .....uuuiiiiiiiiiiiiiiirsie s ssnnneeas 2066
14-570. WUGEN _SYSCONFIG ... uuuunuuuntttnnnnsesssssssssssssssssssssssssssssmmmmmmmmmmmmmmimmmmmssssssssssssnnnnnmnnnns 2066
14-571. Register Call Summary for Register WUGEN_SYSCONFIG ....cuviiiiiiiiiiiiiniiiiiiiniinnaneanans 2066
14-572, WUGEN _MEVTO 1t uttutiutistratisesssrsssssasssssssssssesssasssas s s sas s st s e s s s s saaesansansrnes 2067
14-573. Register Call Summary for Register WUGEN_MEVTO ...uviiueiiiiiiiiiiiniiiinnisinneesansssinsssansanaes 2068
I VAT L L] N 2068
14-575. Register Call Summary for Register WUGEN_MEVTL ...uuiiiiiiiiiiiiiiiiiinsiintssssnnnsss s snannnenas 2068
14-576. WUGEN _MEV T 2.1t iiiiiiiiiiiiiatttsnnssesssssssssssssssssssssssssssssnsnmmmeeessssttmmmsssssssssnsnnnsnnnnnnnnns 2069
14-577. Register Call Summary for Register WUGEN_MEVT2 ...uviiiiiiiiiiiiiiiinis s isnnnssnsenaes 2069
14-578. WUGEN_MEVTCLRO .1ttt raessssasssssesssasssas s ssas st saas e sassaas s sasssansasssnes 2070
14-579. Register Call Summary for Register WUGEN_MEVTCLRO ....viiuiiiiiiiiiiiiiriis s eeesian e sineanaes 2071
14-580. WUGEN_MEVTCLRL L..uutiitiiititaieitiae st ssssassssaassssaassasssssas st saa s e s s santsassaassansansnnss 2071
14-581. Register Call Summary for Register WUGEN_MEVTCLRL ....uuuiiiiiiiieiiiiieisiinresrnnenssssannnenas 2072
14-582. WUGEN_MEVTCLRZ .. uiuiiintttttannnesesssssssssssssssssssssssssssnssmmmmesssttmmimmmmmssssssssssssnnnnnnnnns 2072
14-583. Register Call Summary for Register WUGEN_MEVTCLR2 ....ciiiiiiiiiiiiiiiniiinie i eraneanaes 2073
14-584, WUGEN_MEVTSETO .tuutiustueiusesnerusisesaesssssssssss sttt 2074
14-585. Register Call Summary for Register WUGEN_MEVTSETO ..uuviiutiiiuieiintiiistiriieiniesiasssinneransinans 2075
14-586. WUGEN _MEVTSETL .uiutiuiiutiuterneitiaeiesssassssaassasssssassassaassssass e sassantiassasssansnnssnns 2075
14-587. Register Call Summary for Register WUGEN_MEVTSETL ....uuuiiiiiiiiiiiiiirriie e snnnnnees 2076
14-588. WUGEN _MEV T SET 2 . .uiiiiinuuuutntnnanaeessssssssssssssssssssssssssssmsmmmmmsmsttmtmmmmmmssssssssnsssnnnnnnnnns 2076
14-589. Register Call Summary for Register WUGEN_MEVTSET2 ...uiiiuiiiiiiiiiniinisiiiieiiinsasssianeraneaans 2077
14-590. WUGEN_PENDEVTO .1uuutiusiutiusensessissraessssasssssessssssassssssssassass s sasssssassasesiniaennns 2078
14-591. Register Call Summary for Register WUGEN_PENDEVTO ...uviiutiiiuteiisiinisririieininsrasssinnesaneinans 2079
14-592. WUGEN_PENDEVTL L.ttt itssssssssaassssassassssaas st saas e sassantsassaassansanssns 2079
14-593. Register Call Summary for Register WUGEN_PENDEVTL .. .uuuiiiiiiiiiiiiiiirniine s ssananenas 2079
14-594. WUGEN _PENDEV T2 1. iiiiiiittttttnasnessssssssssssssssssssssssssssnssmmmmesssmtmmimmmmmsssssssssnsnnnnnnnnns 2080
14-595. Register Call Summary for Register WUGEN_PENDEVT2 ....ciiiiiiiiiiiiiiiirisinisninsnaneanaes 2080
14-596. WUGEN_PENDEVTCLRO ..t uuutiutiseusissssessssssssssssassssasssessssassssass s 2081
14-597. Register Call Summary for Register WUGEN_PENDEVTCLRO.....icitiiiiiiiiiiiiieiiieiiiesninernneaaes 2082
14-598. WUGEN_PENDEVTCLRL ...ttt satsasssasssesassssaas e sassassssaassansasssnssasssnssnnsnns 2082
14-599. Register Call Summary for Register WUGEN_PENDEVTCLRL.....cciiuiiiiiiiieiiiiie e snanneeas 2082
14-600. WUGEN_PENDEVTCLRZ .. uuutttttttttsseessssssssssssssssssssssssssssnmmsmssssmtmmmmmmmmssssssssssssnnnnnnmssnnns 2083
14-601. Register Call Summary for Register WUGEN_PENDEVTCLR2......ccvviiiiiiiiiiiiiiiiininenaneanans 2083
14-602. SEQ Register Mapping SUMIMAIY . ... e e uuueeesrsaneesssassesssaisnesssssssnssssannnssssaasssssmansnnesiaasness 2084
14-603. SEQ_REVISION . uutiittittinatirs st raasssats s s st e st s s s s s st s s s sa s e ta e e s n e s sann e sneannns 2084
14-604. Register Call Summary for Register SEQ_REVISION .....viiiuiiiiiiiiiiiiiiiii i naneenaes 2084
14-605. SEQ_SYSCONFIG .uuuuiuutiusiuseisessesunissnsesssassss sttt sas st esssansnnes 2084
14-606. Register Call Summary for Register SEQ_SYSCONFIG ...uuuiiiiiiiiiiiiiiii i rnneanaes 2085
14-607. SEQ_IRQMASK Luiutiiteiitirite st r st 2085
14-608. Register Call Summary for Register SEQ_IRQMASK ...uuiiiiiiiiiiiiiiiiiii s s rnaae e 2086
14-609. SEQ_IRQCLR ittt et s r e s et e et e e s e s s s s e e e e 2086

SWPU223G—-July 2007 —Revised August 2010 List of Tables 131

Copyright © 2007-2010, Texas Instruments Incorporated



Public Version & TEXAS
INSTRUMENTS
www.ti.com
14-610. Register Call Summary for Register SEQ_IRQCLR ....ciuuiiiieiiiiiiiiieiii i raneanaes 2087
1 TS T B 1 1] 2087
14-612. Register Call Summary for Register SEQ_IRQSET ...uuuuiiiiiiiieiiiiireiniis s s ssanneeas 2088
I 1 T ST B 0 1 1 I 2088
14-614. Register Call Summary for Register SEQ_IRQSTATE ...uviiiiiiiiiiiiiiiiiinis s ranenaes 2089
I TS 1 =1 TS [ 2089
14-616. Register Call Summary for Register SEQ_SWICLR ....uuiiiieiiiiiiiiiini s sian e raeaaes 2089
ST B L] 2090
14-618. Register Call Summary for Register SEQ_SWISET.....uuuiiiiiiiieiiiiiiiiieraisres s ssainseeas 2090
14-619. SEQ S WIS T AT E .ttt ittt ettt s s e s s s e st st e s a e s s a e st et e s s 2090
14-620. Register Call Summary for Register SEQ_SWISTATE ...uviiiiiiiiiiiiiiiiniri e 2090
14-621. VIDEOSYSC Register Mapping SUMIMANY ..euuueeessriuseeessansessssisnssssinnsssssaasssssmmmnsnesimmsness 2091
14-622. VIDEOSYSC _REVISION L uuuuuuuuuttttnnneeensssssssssssssssssssssssssssssmmmmmmmsmmtmmmmmmmmssssssssssssnnnnnsnnnns 2091
14-623. Register Call Summary for Register VIDEOSYSC_REVISION ....uiiiiiiiiiiiiiiii i niannnenaes 2091
14-624. VIDEOSYSC_SYSCONFIG .uuuutiutiserutinerneisinssssssernsasssssissassstiassresatsasrisanerrann 2092
14-625. Register Call Summary for Register VIDEOSYSC_SYSCONFIG ..iuuiiiiiiiiiiiiiieiiieriniansnnnennaes 2092
14-626. VIDEOSYSC_IRQMASK 1.ttt it ssis s sas s saa s s as s s s saserannarans 2092
14-627. Register Call Summary for Register VIDEOSYSC_IRQMASK ..uiiiiiiiiiiiiiiiiiisii i rnnneees 2093
14-628. VIDEOSYSC_IRQCLR . uttiutiittiintisteissssats st s s s ssas s tas s saas s s s s ss e san s sansssannsraneanans 2093
14-629. Register Call Summary for Register VIDEOSYSC_IRQCLR ....iitiiiiiiiiiiiiii i ianianssnnennaes 2093
14-630. VIDEOSYSC _IRQSET 1uutiustutiutensesusissraesssrsssssss sttt 2094
14-631. Register Call Summary for Register VIDEOSYSC_IRQSET ...iiuiiiiuiiiiiiiiintiinisinieeasssinnesnneinaes 2094
14-632. VIDEOSYSC _IRQ ST AT E 1ttt s as s s a s s aan e e s r e e anans 2094
14-633. Register Call Summary for Register VIDEOSYSC_IRQSTATE ..coiiiiiiiiiiiiiieiiiiine s snnnneeas 2095
14-634. VIDEOSYSC CLKCTL tuuuuuuunununnnnnnnnnnnsssssmssssssssssssssssssssssnmmmmmmmesmmmtmtmmmmmsssssssssnssnnnnnnnnnns 2095
14-635. Register Call Summary for Register VIDEOSYSC_CLKCTL..uiiiutiiisiiriniiiisriinieiiierarinnssaneines 2096
14-636. VIDEOSYSC_CLKDIV uuutiustiutiuserntssissiasssssasssssse sttt ssnsassaesanrassrnes 2096
14-637. Register Call Summary for Register VIDEOSYSC_CLKDIV ...ciiuiiiiiiiiiiiiiiiiiiie i ninnernneanaes 2096
1S Y | @) S I - ) 2097
14-639. Register Call Summary for Register VIDEOSYSC_CLKST .iiuuuuiiiiiiiieiiiiiirsiriinssiniasesisnnnenns 2097
14-640. IME Register Mapping SUMIMEIY ... u.euueeiueesnsssneesasessssssss s sassssanssrasssaanssaisssannsrarnasins 2098
14-641. IME_REVISION. ..t utitiititiiatitere st st s a st s e s s ss s s e s st e s e st s a s s e s e st s e s a e snsnanns 2099
14-642. Register Call Summary for Register IME_REVISION .....uuiiiiiiieiiiiiiiiiirsiinssssiinensssannnnenas 2099
14-643. IME_SY SCONFIG . 1 uuttteitttrutesatesasias s saass s s st sa st saa st s et e s s e s ras e aan s sa s e sann e rannanans 2099
14-644. Register Call Summary for Register IME_SYSCONFIG ....iiiuiiiiiiiiiiiiiiii i nnneenans 2100
14-B45. IME_SY SSTATUS Lutiitiiutitinttiterse it r et s s e s e s e e s s nanes 2100
14-646. Register Call Summary for Register IME_SYSSTATUS ..uiiiiiiiiiiiieiiieris s saneenans 2100
14-647. IME_PROGRAMBUFFERLINENLSBI «...tuatutitistitissrtsssrasissssssssnsssassassanssassanssirsnnsnns 2100
14-648. Register Call Summary for Register IME_PROGRAMBUFFERLINENLSBI.....cvvviiieiiiiiiiineiiiinneenns 2100
14-649. IME_PROGRAMBUFFERLINENMSBI .. .uuuttttiiateesssansesssannnesssasnneessaannnessaannnesssannnesssmsnnnes 2101
14-650. Register Call Summary for Register IME_PROGRAMBUFFERLINENMSBI......icvviiiiiiiiiininneiineinans 2101
I 15 1| S o ] 1 2 0 2101
14-652. Register Call Summary for Register IME_ERRORTABLE] .....cvviuiiiiiiiiiiii i 2101
14-653. IME_REFERENCEBLOCKK ...uutiutisstiseiaestistrsssssssssasssssasssassasssnssassanssnssasssinsnnsnnes 2102
14-654. Register Call Summary for Register IME_REFERENCEBLOCKK ......cuutiiiiiiieiiiiieeiiiinnnessannnness 2102
14-655. IME_COEFFREGBANKI ... uutttitiiteeessaeeessaansee s saanneessaannnessaaanneessaanneessaannnessaannnerssnnnnnns 2102
14-656. Register Call Summary for Register IME_COEFFREGBANKI .....vviiiiiiiiiiiii i i rineanaes 2102
14-657. IME_PARAMETERSTACKL .1t uutiuttserutisersessiassrssse st sasesirsansanes 2102
14-658. Register Call Summary for Register IME_PARAMETERSTACKL] +.vvuttiiiiiiiiiiieinieeiiesine s 2103
132 List of Tables SWPU223G-July 2007 —-Revised August 2010

Copyright © 2007-2010, Texas Instruments Incorporated



& TEXAS Public Version
INSTRUMENTS
www.ti.com
14-659. IME_PARAMETER ST ACKH] 1t tttiiittttseateessaanteessaannnesssannesssasnneessaannnessaannnesssannnesseasnnnns 2103
14-660. Register Call Summary for Register IME_PARAMETERSTACKH]. . cottiiiiiiiiiiiiii i 2103
I G 11 Y A/ O I 4 2103
14-662. Register Call Summary for Register IME_XMVCTM ..uiuuuiiiieiiiieiierinisisssnss s sasssinnssansannes 2103
TG TC T 11V | 1Y A 3 I o 2104
14-664. Register Call Summary for Register IME_YMVCTIM 1..uuuiiiiiiiieiiiiisisiiinssssinssssssannsssssaannsenss 2104
14-665. IME_MINERRORTHRESHOLD ....uuiiiiiiiteessaateessaanneessaanneessssnneessaannressaannnesssannnesssennnnns 2104
14-666. Register Call Summary for Register IME_MINERRORTHRESHOLD.......ccvviuiiiiiiiiiieiiniinninenaes 2104
14-667. IME_ABSMINREACHED ....uuiutitirseisiseiaessssstsssasessssssas s sass st sas s et sas s sarsansnnes 2104
14-668. Register Call Summary for Register IME_ABSMINREACHED ......ccciviiiiiiiiiiiiiiiirininnennes 2105
14-669. IME_CPUSTATUSREG ...cuutitiiutitintitirie st sss st sssaas s saa st ss s s san s ssanaanssassnannss 2105
14-670. Register Call Summary for Register IME_CPUSTATUSREG ......ciiiiiiiiiiiiiiiiiiie e innnneeas 2106
14-671. IME_IRQLOG +1tutirueitneetetueeseeteeneessetestesnsssnsetesnesnseteenesnsstsenaesnressetnesnsssnsesneens 2106
14-672. Register Call Summary for Register IME_IRQLOG ....ciiviiiiniiiiseiiieiisinisrissisississssinsesaneanans 2106
14-673. IME_LATESTERRORS . ...ttt ra s s e e ananes 2107
14-674. Register Call Summary for Register IME_LATESTERRORS .....ciiiiiiiiiiiiiiiiii s nineenans 2107
14-675. IME_CONFIGREG ....uuiiutitiatititestias e st st sssaesassa s s sae s e s st s s s e st s a s s e s n e saesnanns 2107
14-676. Register Call Summary for Register IME_CONFIGREG.......cciciiiiiiiiiiiiiiiiiie e nrnaae e 2108
14-677. IME_SL2INSTADDRESS ...uciiiiiittetsaattessaaantesssaaneasssaanneessaannessssanneessaannnesssannnessssnnnens 2108
14-678. Register Call Summary for Register IME_SL2INSTADDRESS .......cciviiiiiiiiiiiiiiiininnennaes 2108
14-679. IME_COMMANDREG ...1utiusiutiusenssssiss st ss st saa s e sas s sasesarsansnnes 2108
14-680. Register Call Summary for Register IME_COMMANDREG ......cccviiiiiiiiiiiiiiiieiiieininnernneanaes 2108
14-681. ILF Register Mapping SUMIMAIY .. ..eeeiruueeeeraaneesssaaneesssaaseessaaannessaaanneessaanssessmannresisannness 2110
G | o Y 1] 1 2111
14-683. Register Call Summary for Register iILF_REVISION .....uuiiiieiiiiiiiiiiniriis s s sian s snneanaes 2111
I T | ST N | 2111
14-685. Register Call Summary for Register iLF_SYSCONFIG ....ciiiiiiiiiiiiiiiiiiiriis s snnnneenas 2112
L14-686. ILF _SY SO T ATUS L .iiiiiiiiiietseaantessaaanreessaanreessaanneessaannnessaaanneesaaanneessaannnessaannnesssnnnnnns 2112
14-687. Register Call Summary for Register iILF_SYSSTATUS ....uiiieiiiiiiiiiiini s 2112
14-688. ILF_PROGRAMBUFFERLINENLSBI ..t uttustissssssssisssse s 2112
14-689. Register Call Summary for Register iLF_PROGRAMBUFFERLINENLSBI .....cvvitiiiiiiiiiinininineins 2112
14-690. iLF_PROGRAMBUFFERLINENMSBI ... utiueiitiitiiiieiie st e snass s sassassssassssassnsnsnss 2113
14-691. Register Call Summary for Register iLF_PROGRAMBUFFERLINENMSBI.....cciviiieiiiiiiiineiiiinnnenns 2113
14-692. ILF_PARAMETER ST ACKUP) 1.ttt tsaantee s saaneee s saanne s saannessaaanneessaannnessaannnesseannnnns 2113
14-693. Register Call Summary for Register iLF_PARAMETERSTACKUP].....ciiiiiiiiiiiiiii i 2113
14-694. ILF_PARAMETERSTACKLWK 11 tuuttuseiutisersesssnstrasssssassssssssssasssssssssesassasssassasssrsansnnes 2114
14-695. Register Call Summary for Register iLF_PARAMETERSTACKLWK....ciiiiiiiiiiiiiiiiiini e 2114
14-696. ILF_EFPTABLEENTRY L. ..ttt e s st s s e s s s s s s s s s s s e sn e sae s nans 2114
14-697. Register Call Summary for Register iLF_EFPTABLEENTRYI ...uviiiiiiiiiiiiiiiiinii s rnaee e 2114
14-698. ILF_INOUTBUFFERM .. ttetssiaeeeeseaaeeeessaanseessaannaessaannnessaaanneesaaanneessaannnesseannnesssnnnnnns 2114
14-699. Register Call Summary for Register iLF_INOUTBUFFERM ....oiuviiisiiiiiiiiiiiiiierinsinsnnennes 2115
14-700. ILF_CPUSTATUSREG ...ututistiussnsesasisesaesssassssssssassssaassssasssstasssassansasrassanesinsannnes 2115
14-701. Register Call Summary for Register iILF_CPUSTATUSREG ......ccviiuiiiiiiiiiiiiieiiierisnanenneanaes 2116
Iy 0 1 (0 I L 2116
14-703. Register Call Summary for Register iLF_IRQLOG .....uuiiiiiiiieiiiiis i s ssnnsss s saannsenas 2116
0 B |y I 2116
14-705. Register Call Summary for Register iILF_EFPTD ..uiiuiiiiiiiiiiiii i naneanaes 2117
14-706. ILF_CONFIGREG 111t uuutiutiserstissssersiss st ss s san s s st s s s s et a e s e s e st s e s n e s ranannes 2117
14-707. Register Call Summary for Register iILF_CONFIGREG. .....cvuiiiitiiiiiiiiiiiiiiisiaieasssinnssnneinaes 2117
SWPU223G—-July 2007 —Revised August 2010 List of Tables 133

Copyright © 2007-2010, Texas Instruments Incorporated



Public Version & TEXAS
INSTRUMENTS
www.ti.com
14-708. ILF_PARSEDDATAREGD ... utttittitteteaanteesaaaneeessaaneaessaanneessaaannessaaanneessaannnessaannnessesnnnnns 2117
14-709. Register Call Summary for Register iLF_PARSEDDATAREGO ....cviviiiiiiiiiaiiiisiiiiiieninnaneaans 2118
14-710. ILF_PARSEDDATAREGL .. .ttt sttt a s raranes 2118
14-711. Register Call Summary for Register iLF_PARSEDDATAREGL ....civiiiiiiiiiiiiiieiiiiiieesinesaneanaes 2118
14-712. ILF_PARSEDDATAREG2Z... ettt r et s s s s s s e s s s s s e s e e s e raans 2119
14-713. Register Call Summary for Register iLF_PARSEDDATAREG2 ......ciiiiiiiiiiiiiiiiie i innnneens 2119
14-714. ILF_INSTBUFFER _ADDRESS ... uutiiiiiitetisaantestaaantasssaanneessaannnessaaanneessaanneessasnnnesssnnnnenss 2119
14-715. Register Call Summary for Register iLF_INSTBUFFER_ADDRESS ......ccoiiiiiiiiiiiiiiiii s 2119
14-716. ILF_LINESFILTERPROTOTYPES .. uttutitiistitiiseratissssnrniass e 2120
14-717. Register Call Summary for Register iLF_LINESFILTERPROTOTYPES .....cciiiiiiiiiiiiiiiininneiaes 2120
14-718. ILF_CLIPLIMITSENTRY N 1ttutittiutiseitisesaest st sesassesaasaasss s s st saa s sas st st seaaassrsansnnss 2120
14-719. Register Call Summary for Register iLF_CLIPLIMITSENTRY Nuuuiiiiiiiiiiiiiiieiiiiinnressinnnssssannnnenss 2121
14-720. ILF_COMMANDREG ....uttettaentessaaanneessaanneesssaneesssannesssasnneessasnnnessssanneessssnnnessesnnnnsss 2121
14-721. Register Call Summary for Register iLF_COMMANDREG ......iiitiiiiiiiiiiiiisiiiiinrineaneanaes 2121
14-722. 1A_GEM Register Mapping SUMIMAIY ... ..ueeesiruetssssanssstsaissessssinnssssianssessaasnesiaassesimannsss 2121
14-723. GEM _AGENT ST ATUS L iiuuttttnnnnaeeesssssssssassssssssssssssssnssmmmmmesmttmtmimmmmrssssssssssnnnnnnnnnns 2122
14-724. Register Call Summary for Register GEM_AGENT_STATUS ....uiiiiiiiiiiiiiniiini i eraasanaes 2122
14-725. |1A_EDMA Register Mapping SUMMAIY . ...eeeeiriuueeessminenessaisnesssiinnssssaannsessaasssesisansresimmirnnes 2123
14-726. EDMA _AGENT ST ATUS 1 uuuttttttnnneesssssssssssssssssssssssssssssnssmmmmssstmtmmmmmmmssssssssssnnnnnnnnnnnns 2123
14-727. Register Call Summary for Register EDMA_AGENT_STATUS ....iiiiiiiiiiiiiiiinis i nnneanaes 2124
14-728. 1A_SEQ Register Mapping SUMMIAIY ...uuueeeeirietssssastnsssasessssisnssssaannssssaassessaansnesisasness 2124
14-729. SEQ AGENT _STATUS «ttuittitutitnettetneeteetesneeteetesneeteetaeeteetettaeetaesnretaeetaesnrernresneens 2124
14-730. Register Call Summary for Register SEQ_AGENT_STATUS ....iiiiiiiiiiiiiiinisnin e rnaeanaes 2125
15-1. 1/O Pad MOAE SEIECHON . uvuiiuetiistiristiniseiaisiis it rassisis e e sas s s rasesaanerasesaaneraneasans 2133
15-2. LCD Interface Signals (RFBI MOAE) ..euuuiiiueiiieiiteiieini st iare s s rasssessansesannsrannanans 2134
15-3. LCD Interface Signals (BYPaAsS MOUE) ... .uuueieirnteiiiaitesiaaasessaaannesssaansssaaaanrsssaannresssaanrensss 2136
15-4. Number of Displayed Pixels per Pixel Clock Cycle Based on Display TYP .....eviviiieireiiiinineiiiinneenns 2137
15-5. Programmable Timing Fields in RFBI MOGE ....uvuuiiiieiiiiiiiiie i s i s s sia e raeaaes 2142
15-6. Programmable Fields in Bypass MO ......cueiiieiiiiiiiie i s e s e s e s s snann e e s saannaeeas 2144
15-7. Interface Signals Between the SDI Module and LCD Panel........ccoiviiiiiiiiiiiiiiiiiiiine s nnnneees 2150
15-8. 1/O Description for DSI Serial INterface .. ..uuvieiiiiiiiiii i s 2151
15-9. DSl Lane CoONfigUIALION .. uu e usetssssssssiatesasssssrs s rass s s s s st sa s e s e saae e s s s saaraanreaanes 2152
15-10. Video Interface for DSI ProtOCOI ENQGINE.....eeeiiieiesiiiiteeisiiesississssinsssssaansnsssannsrsssaanssenss 2153
15-11. Video Interface in the Context Of VIdE0 MO .....uviieiiiiiiiiiiii i e s eraeaaaes 2154
15-12. Video Interface in the Context of Command MOUE .....viiuieiiiiiitiiriri e aaaes 2159
15-13. Pixel Data Format in Vide0 MOGE ..uvuuiiisiiiniiiiteiisteiisiiiisi i s ssnse e esaanerasesnnns 2165
L I 3 Tod £ T 2= o g TN 0T [ 2166
15-15. SYNC Short PaCKet ValUES. .. .uuuesiiseiiteiiiri i s s s s ra s s aan e naaes 2167
15-16. Virtual Channel ValUES .....iiueiiiiiiiiiiiiiiiiini i n e naaes 2174
15-17. TV Display INterface PiNS ...ueeiiuseiiteiitinire it a e s s r s s s sa s san s rannanans 2181
15-18. Display SUDSYSIEM ClOCKS .+ uuuuustiistiiseiissesiste s iss st sa s e e ran s saar e raneannes 2186
15-19. Possible Digital Clock Division for the Video ENCOOEr......uviiiiiieiiiiiiiiiiiirr i rir e rriaeeea 2188
15-20. SDI PLL OPEration MOUES . .uueuutiiuutinseissssrstssastssasssssssssssasssassssans s saasssasssannsrannssns 2191
15-21. DSS DMA ReQUESES DESCIIPIION 1 utuustiuserassenstessessseisssssasss st saasesanesassssaarasassianns 2194
15-22. Display SUDSYSIEM INTEITUDPTS ettt r et s s e s ss s s s s s e e s saannn e s saannnenss 2196
LT T D 1T I €1 (o] oY= 1N 1 C=T € U] o] £ 2197
15-24. DSI COMPIEX /O INTEITUDES 1uueiustssnseiseiassssaste s sssesss st s s sas e s s s saasetaneransssaaresaneaanns 2198
15-25. DSI Virtual Channel INTeIUDPLS v uueesiieeesrsistes st s ssaise s sssiss s s ssaan s s ssans s s ssannnnessaannnnsss 2199
15-26. Functional Clock Frequency Requirement in RGB16 & YUV422—Active Matrix Display ........vvvveeeenn.. 2213
134 List of Tables SWPU223G-July 2007 —-Revised August 2010

Copyright © 2007-2010, Texas Instruments Incorporated



& TEXAS Public Version
INSTRUMENTS
www.ti.com
15-27. Functional Clock Frequency Requirement in RGB24—Active MatriX DiSplay .......cvveeerriiinneersnnnneennns 2213
15-28. Alpha Blending 4-Bit ValUES ...ttt et e err e e s s e s s s s r e s saann e e e aanneeess 2218
15-29. 8-Bit Interface Configuration/24-Bit MOOE ....uuuiiieisiiiiieiiiiie s sraaar s sranneeas 2223
15-30. Maximum Width AIOWED ... .ueietiie i e e e e r e st e s e s e e s r s rn e aanes 2223
15-31. LP t0 HS TimiNg Parameters ...uueeeeiiiiieeiiaantessaaanseessaanse s ssaannesssanneessaanneessaannressaannnesss 2226
15-32. HS t0 LP TimiNg Parameters ...uuuueeeiiiiesiiiatesisasssssssisessssisnssssasnsssssaasnssssannssesssannness 2228
15-33. ExXtra NULL PacCKet HEAUET ..uuuueriitiiiieiiinite ittt s e s e e s s s s s s s s s s e s s n s rneanaes 2228
15-34. Extra NULL Packet PAYIOad .....ooiuueiiiiiiiieeiiiie et ssaiane s ssans s ssaanns s s saannne s ssannnessannnnenss 2229
15-35. DSI PLL Operation Modes When NOt LOCKE ... ..uueeiiiiiieiiiiiies s s sssiinns s ssinnessssannnsenss 2251
15-36. 16-Bit Interface Configuration/24-Bit MOOE .....cvuteiiueiiiieiiieiie i rar s raeaaaes 2255
15-37. Read/Write FUNCHON DESCHPTION . utuuuseiuteiassesansssessseisssssasss s ssasesssssasesasesassssanrssaseianns 2256
15-38. Minimum Cycle Time for CSX/WE AIWays ASSEIed ... .cvuueeiiiiieiiiiiiiiisriisessassesssainneens 2256
15-39. 100/100 ColOr Bar TAbIE ...uuueietiieeiiiteiieerats it s s e s s s s s s s sa e s e s sann s raneanans 2257
15-40. VENC_S_CARR Register Recommended ValUeS .......ovieeiiiiiiiiiiiiiiisiisiesassnassnnssnanes 2258
15-41. Closed-Caption Data FOMMIAt. . ..uuueuereeireteeiriannes e s s s ssaansrsssaasresiaansresssannnnns 2259
15-42. Closed-Caption Run Clock FrequenCy SettiNgS «..ueeviueirieeirieeiisiierisisistssnss s sansssinneransaanes 2260
15-43. Closed-Caption Standard TimiNg ValUES. .. ...cuiueieiiiiieeiiiiee i raiinr e sasaanre s sraanraessaanneeess 2260
15-44. Wide-Screen Signaling Run Clock Frequency SettiNgsS ...ueeeiviiueesiiiiieeiiiiinsnsiinnsessinnnnessannnsesss 2261
LR TS =T [0 LT =T 1 =T £ 2272
15-46. Vertical/Horizontal ACCUMUIAIOr PhaSe .. .uuiiueiiiiiiiiiiiriri e anaes 2282
15-47. Color Space Conversion REQIStEr ValUES . ....uuiiuieiiiiinieiiiieiisiis s ssiissaantrs s s saannsesas 2283
15-48. 90-degree DMA Rotation EXample DeSCHPLON .. .uuuiseiresireeiiteiastesassisinssanssianneransssinsssassianes 2285
15-49. DMA ROtation REQISIEr SOtiNGS . uuuueteiieteerraantes s saanneessaaaee s saaaanessaaanneessaannressaannressaannnnsss 2287
15-50. Video Rotation Register Settings (With RGB24 Packet FOrmat).......coveeviiiiiiiiiiiiiiiiiinnnnens 2288
15-51. Register Settings for DMA Rotation With MirrOoring «...ueeveeeivieiiiiiiiiriri s raaeanaes 2289
15-52. VRFB ROtatioN - DMA SetliNGS « . uuueteiiieteeiiiateetsaannesssaiane s ssaanne s ssaanneessaannnessaannressaannnnsss 2289
15-53. VRFB Rotation With Mirroring - DMA SettiNgS «..uueeeriiiuisiiiiinieeisiisesissiinrrsssiassrsssaasressaansness 2291
15-54. Video Rotation Register Settings (YUV ONlY) .uvuuuueiiieiiiiiiriiiiisiaesirs s snisssssssnsssansssans 2292
15-55. Video Rotation With Mirroring Register Settings (YUV ONlY) ... e e rraee e 2293
15-56. Programming RUIES ....ueiieieiiiiiiis i r e e st s e e s s e e s s s s s s n e s s s ana e e s sanneenss 2294
15-57. Pixel Clock Frequency Limitations - RGB16 and YUV422 Active Matrix Display .......coeevvieiiiinniinninnns 2295
15-58. Pixel Clock Frequency Limitations - RGB16 and YUV422 Passive Matrix Display - Mono4................. 2295
15-59. Pixel Clock Frequency Limitations - RGB16 and YUV422 Passive Matrix Display - Mono8................. 2295
15-60. Pixel Clock Frequency Limitations - RGB16 and YUV422 Passive Matrix Display - Color..........vcevvuues 2296
15-61. Register Access Width LIMItAtioNS .....ciueeieiiiieiiiiie e e e s e s sr i n e e s sannr e s saannnenss 2303
15-62. Virtual Channel TX FIFO Size ValUES ....uuiiiiiiiiiiiiiiiiiiiii i nas s ssansnanes 2307
15-63. Virtual Channel TX FIFO Start AQAreSS ..uueuiueeriueeiiseirieisi it aerassisr e sanrs e i ransaanns 2308
15-64. Virtual Channel RX FIFO Size ValUBS ... .ueiiuiiiiiiiiiiiiieiiisie s s s sa s snnsnanes 2309
15-65. Virtual Channel RX FIFO Start AdOreSS...uuivieiiiiiiisiiiiiiiisiiiiissisaseaiaianaesanns 2309
15-66. Recommended Programming ValUES. ... ..ueuiueeruieiiueiiiisisetiissiassrassssssssssiannssansssannesansannes 2322
L G = = I 2= 3T V7o 2330
15-68. RFBI Timings CoNfigUIatioN . ..ueuuuuuessiseeeissietesssassesssasse s ssaissesssainsssssaannssssannnssssannsnesss 2334
15-69. Video Encoder Register Programming ValUES .....ueviueiriuiiiietiiitsiieiissisrssnss s sasssansssansanans 2339
15-70. PLL Divisor Example Values for Tl FIatLINK3G ... ...ouiiiiieii i v e e s s ann e s rnannneeas 2341
B IS B I =T I = = T o 3T 2342
15-72. Vertical FIR Coefficients Corresponding Table (3-Tap Configuration) ........vvveiiiiiiiiniiininiins 2353
15-73. Vertical FIR Coefficients Corresponding Table (5-Tap Configuration) .........coceeivriiiiiirinererraannnens 2354
15-74. Horizontal FIR Coefficients Corresponding Table (5-Tap Configuration) .......cceevviiiiiieiiiiiiinniininneas 2354
15-75. Vertical/Horizontal ACCUMUIAIOr PhaSe ... ..uiiueiiiiiiii i s anaes 2356
SWPU223G—-July 2007 —Revised August 2010 List of Tables 135

Copyright © 2007-2010, Texas Instruments Incorporated



Public Version & TEXAS
INSTRUMENTS
www.ti.com
15-76. Up-Sampling Vertical Filter Coefficients (Thre@ Taps) «.vveeiveeiiseiiiiriiiniiinieiiinerisiresnnsianes 2357
15-77. Up-Sampling Vertical Filter Coefficients (FIVE TaPS) «ouvuueeriiiiiiiiiiiieeiiiine e rriaere s rsaane s saannneeas 2357
15-78. Up-Sampling Horizontal Filter Coefficients (FIVE TaPS) tuuueeiiiiueriiiiieiiiieiriinesisnnnnesisnnneens 2357
15-79. Down-Sampling Vertical Filter Coefficients (Thre@ Taps) «.ueuvueeriteiiiiriiiiiiiiiseiiirarirrnneianes 2358
15-80. Down-Sampling Vertical Filter Coefficients (FIVE TaPS) «.uueeeirriieeeiiiiieeiiiinrerraanressaanressaannneess 2359
15-81. Down-Sampling Horizontal Filter COeffiCients (FIVe TapS) ..ueivevueeeiiriinnririiinnreiriisresiaanresiaannneess 2359
15-82. SN65LVDS302 Receiver MOde TranSitiONS ... ... uueeiiuesiineesatsrssiasssasssanssrasessasnssisssansesanesns 2376
15-83. Registers Print for QVGA LCD panel Pads Multiplexing Configuration ..........cccevviiiiiiiiiiieneriininnenns 2380
15-84. Registers Print for Display Subsytem Clock Management......coveeeiiiiiiiiiiiiirii i saneeeas 2382
15-85. Registers Print for Display Subsystem Power Management .......eevveeireerrsarressaannressaannnersaannnenss 2382
15-86. Registers Print for Display Subsystem Software REeSEel .....uvvieiiiiiiiiiieiiiiiiiii i 2383
15-87. VRFB ROtation CoNfigUIation ...uu..sessiiiesesisistssssiissssssisessssssessssannsssssaansnsssaansnssssannsnns 2384
15-88. VRFB Rotation Configuration for a VGA Display (UYVY format) ......ccevvieiiiiiiiiieiiiininneenaes 2384
15-89. Video Rotation Register SettingS (UYVY ONIY) w.uuuiiiseiiiiiiiieiiiirissnse s sansssnnsssassnnnes 2385
15-90. Registers Print for Videol Channel Configuration .......ooeeesisiissesiinisiniiirsiirrsssinsssssannneenss 2385
15-91. Registers Print for INterrupts ENabIe ... e 2386
15-92. Registers Print for Display Panel Configuration ..........oceeeiiiiiieiiiiii i i rr i rranneeeas 2389
15-93. Registers Print for LCD ENaAbDI ... ..uueeeiiiiiieiiiiie i s s st s s s s s n s s ssase s ssanneeas 2389
LR - o 2391
SRS S T Y = 1 TS 1= o 2394
15-96. PRCM REOISIEIS 1 utuustetisseesisssee st ssaa et sas e et s e s s s e e s ssan s e st s aansnessaannnesssannnnnss 2395
T A =] 1 2395
15-98. DSI PLL CoNfiguration REQISIEIS . uuuussiuseiissessts st i ssassssss st sas s ssaarssaneianns 2395
15-99. DSI CONLIOl REGISIEIS . uuttiseetissieeessaate s rs et saae et ar e st as e e s s s s e e s s s s nessaannnesssannnnnss 2396
15-100. DSI COMPIEX I/O REGISIEIS . uuuuutiisteraeisstirse e ssia s tas e e s raaesaas s sasssaneranearans 2397
L 0 I 1] I T T T =011 =T 2397
15-102. Calculate DSI_PHY TiMINGg . ueeeiiuaenetinutneisaatnessaisssssssassssssasnssssaannressaassessaanssestsasnnnss 2398
L K0 I )= 0] (] 1R - L= 2398
15-104. RESEE DISPC .uiiuiiititiiitiiit it ettt e st st e e e e st s e s st e s a et s e e e r et 2399
15-105. CONfIgUIe DISPC REGISIEIS .. uttiiuuttetiintressaatee s saisses st ssaaanssssaaatressaassressaansnesssannnnns 2399
15-106. Configure Color Space Coefficient REGISIEIS ....uuiiiiiriiii i s raeaaes 2399
15-107. Configure DISPC_CONTROL . .uuuutiuiiutiasiatitertssssssssasaas s saas st saas e st sant s saassansassnns 2400
15-108. Configure DISPC_VIDI1_ATTRIBUTES ....uutiutitiitisinseiiniissrsisssassassass s 2400
LR 0L TR g T o] (TN I = 2400
LT O TR/ 1T ST =T 1 = g Tt 2402
15-111. Configure DSS Clocks at the PRCM MOQUIE.......uuiiiiiiiiiiiiessiis it ss e s ssnaane s ssaaneeas 2402
15-112. Configure DSI Protocol Engine, DSI PLL, and Complex 1/O .....viuiiiiieiiiiiiiinie i saneanaes 2402
15-113. RESEt DSI MOUUIES . vuuutiiiseiiatinse it s s s r e s s e s e r s s s s s e s e e s s s s e areaanes 2402
15-114. CONfIGUIE DSI PLL 1utiutiiutisisstias et rae s s r e s s e e s s s e s s e e s e s s s e s n e s e s e anes 2403
15-115. SWitch tO DSI PLL ClOCK SOUICE .t uuutittistinateiatesastisist s ssstaes e s saas s saasssan s sansssannssannanans 2404
15-116. DSI CONIrOl REGISIEIS 1. uuuiuesistesstesseissrsrse st sis s e tas e s e s s s e s s s e rasesanserannarans 2404
15-117. DSI COMPIEX /O REGISIEIS . uuetiuatesinateessaasne s saisseesssaaessssaan s ssaaanressaasrssisanssesssannnnss 2404
L I S R I 1] I 4T T T =011 =T 2405
15-119. Configure DSI_PHY TimMiNg..ueuussuiseirneinsesnseiaserassisisssrss e rase s rass s rasssanrerasssns 2406
15-120. DIV S0P StALE o uuuuusteiiiaeestssae e ssa e s st e st s e e st s s e et s s aaa e e s ssaa s e s ssann s st sannnnessaannnnnss 2407
15-121. Initialization of the External MIPI LCD CONtrOlEr ..uueiseiiieiiteiieenieise s ssee s sinsssneanes 2407
15-122. RESEE DISPC Ltiuutiitieiitiiit it sttt st st st e e e st s e s et e s et r e et et 2407
15-123. CoNfIgUIe DISPC REGISIEIS .. uuttittetiiateessiatee s saasaee s asaars s ssaanrsssaaan e ssaansressaannnesssannnnss 2407
15-124. Configure DISPC_CONTROL .. uutiiutiiiteiittiite e ssias s s tas s s s s s s rassasan s sans s sannssaneanans 2408
136 List of Tables SWPU223G-July 2007 —-Revised August 2010

Copyright © 2007-2010, Texas Instruments Incorporated



& TEXAS Public Version
INSTRUMENTS
www.ti.com
15-125. Enable Command Mode and AUtOMALIC TE ...uiuuiiiiuiiiiiniii i riar e raeaaaes 2408
15-126. Send Frame Data to LCD Panel Using AUtOMALIC TE ....vviieiiiiiiiniiiiii s naes 2409
15-127. INSEANCE SUMMIGITY 1 uuusssssssseeeseeeeeesssssssssssssasasasssssssssssseeeesssssssmsssssssssssssssssnnnnnnnnnns 2410
15-128. Display Subsystem Register Mapping SUMMATY ...u.ueeiiueirietsrseinneiasesirsianessasssaisssannsrannarns 2410
15-129. Display Controller Register Mapping SUMIMAIY ...ueuuueerssissrirnseianerassssisrsrassisnnsraiserannsrasaans 2411
15-130. Display Controller VID1 RegiSter SUMMAIY ...uuueeetiriuunesisinessssainnsssssinsssssaasssssisansnesimsiinnes 2411
15-131. Display Controller VID2 RegiStEr SUMMEAIY . .uuiuueeiiutsiineirnnsrssiaisssasssanssrasessassssisssanserannerans 2412
15-132. RFBI Register Mapping SUMMIAIY . ...oiuueeeeiiianteessaasnessaasnesssanneessaanneessaanssessaannsesssannnnsss 2413
15-133. Video Encoder Register Mapping SUMMEIY ...uuueeeiiiiueeeissisessssinnssssaansssssaassssisansnsssmannnes 2413
15-134. DSI Protocol Engine Register Mapping SUMMAIY ....ueeiieeiressrssiaeeiasssinrsrissisisssansssannsrasaans 2414
15-135. DSI_PHY Register Mapping SUMIMAIY ... ueuuueeruuesrsesrssisssssasnsiassesasssssssanseiannerasinraians 2415
15-136. DSI PLL Controller Register Mapping SUMMEIY . ...uuiiueesiraineeisaisessssinnnesssaassrsssaansressaanssens 2415
15-137. DSS_REVISIONNUMBER ... uuttittiiiiitiiiiiiiiiisssssssssssssssssssanrssssssssssssssssssssssnnsssnnnnnnnnsssnns 2416
15-138. Register Call Summary for Register DSS_REVISIONNUMBER ......ccoiiiiiiiiiiiiiiiiiii s 2416
15-139. DSS_SYSCONFIG .t uttiutisistiutensertise st s s et s e s s a s s e n e raranes 2416
15-140. Register Call Summary for Register DSS_SYSCONFIG ...iiuuiiiitiiiiieiiiniiinnies i saneanaes 2417
15-141. DSS SY S ST ATUS ittt s st a s st e s e e st s s r e aaaes 2417
15-142. Register Call Summary for Register DSS_SYSSTATUS ..ttt s ssaneeeas 2417
15-143. DSS IR ST AT US 1 iiiiiiiittttneeeesssssssssssssssssssssssssssannseeesssstsssssssssssssnsnsnnnnnnnnnsnnnns 2418
15-144. Register Call Summary for Register DSS_IRQSTATUS ...uiiiuiiiiiiiiieiiriasisssssasenaeanans 2418
15-145. DSS_CONTROL 1tuuuiuueiutistintisesserssse st s st sa e aaraarernes 2418
15-146. Register Call Summary for Register DSS_CONTROL ...uuviieiiiteiiieeiinenirriseinisssasssannesaneanaes 2419
15-147. DSS_SDI_CONTROL .uuuutiuuiiutitenueitiae et ss s s st saas s aas s st saa s e s sataansaassansaassns 2419
15-148. Register Call Summary for Register DSS_SDI_CONTROL ....uuuiiiiiiiieiiiiieiriire i ssananenas 2420
15-149. DSS_PLL_CONTROL 1 uuuuisssuatntnnnssssssssssssssssssssssssssssssssssmmmmmmsmmsttmmmmmsmssssssssnnsnnnnnnnnns 2420
15-150. Register Call Summary for Register DSS_PLL_CONTROL....tivitiiiiteiisiiiiirniiiassine e 2422
15-151. DSS_SDI ST ATUS 1tittiutistratiserarrstase sttt s et s e s s e s et n e e naarernes 2422
15-152. Register Call Summary for Register DSS_SDI_STATUS ....uuiiiiiiiiiiiiiiiirii s erneaaes 2423
15-153. DISPC_REVISION . .tuuuiutiutiatitesertisssaesssass s sse s sas st s saas st sasssassatsanssaetasssesnnssns 2423
15-154. Register Call Summary for Register DISPC_REVISION ...iiiiiuiiiiiiiiiiiiisiinesinassssssannnenas 2424
15-155. DISPC_SYSCONFIG .. uuiitttttnnneensssssssssssssssssssssssssssssnnsmeesssmttmmmmmrrsssssssssnnnnnnnnnmnnnns 2424
15-156. Register Call Summary for Register DISPC_SYSCONFIG ....iiiiiiiiiiiiniiiiniiiiiiisnineaneanaes 2425
15-157. DISPC _SY SSTATUS .ttt e s s s e r s e e e s e n e s e e anes 2425
15-158. Register Call Summary for Register DISPC_SYSSTATUS ...ttt s rnaeaaes 2426
15-159. DISPC_IRQSTATUS L.ttt itertiserae st st a e s e s s s se e st s s s e s s s s s e aan e rassnnanss 2426
15-160. Register Call Summary for Register DISPC_IRQSTATUS ...ttt s ssanaeeas 2428
15-161. DISPC_IRQENABLE .. .uuuttttttnnseeessssssssssssssssssssssssssssnssseemsssmmtmmmmmsssssssssssnsnnnnnnnnnnnns 2428
15-162. Register Call Summary for Register DISPC_IRQENABLE .......oiuiiiiiiiiiiiini s 2430
15-163. DISPC_CONTROL 1utuuttiutiusistiasssestissrse st st r s s e s aan s ranaanes 2430
15-164. Register Call Summary for Register DISPC_CONTROL ..uiiuuiiiiiiiieiinirirsriseisiessasssinseransanaes 2433
15-165. DISPC_CONFIG .tiuuiiuiitisiitisest st e s et sa s as s s s s s et e e s e s st a s s e s s s aat s a s a e sananenns 2434
15-166. Register Call Summary for Register DISPC_CONFIG .....uiiiiiiiiiiiiiiiiiierriins s sninse s ssannnenas 2437
15-167. DISPC_DEFAULT_COLOR _Muttutttnitterueesneetesneesneetesnessnsetaeeneesnsesaeesaesneesaeesnesnsesnresnnens 2437
15-168. Register Call Summary for Register DISPC_DEFAULT_COLOR_M ..vviiuiiiistiinieininsiiseninneraneanans 2438
15-169. DISPC_TRANS_COLOR M utuuttiutisirutinessesssassrsssssssassass sttt 2438
15-170. Register Call Summary for Register DISPC_TRANS_COLOR_M ..iuuiiiiiiiiiiiiineiiinsinisesinnesaneanans 2438
15-171. DISPC _LINE ST ATUS ..ttt ittt sttt s e s s s e s e st s e s s e st st s e s a e snanaanns 2438
15-172. Register Call Summary for Register DISPC_LINE_STATUS ....uiiiiiiiiiiiiiiiiiiie e nsnnaees 2439
15-173. DISPC_LINE_NUMBER. ... .uuuuttttttttteeeeeesssssssssssssssssssssssssssmmmmmmmmmmmmmmmmmmmsssssssssssnnnnnnnsnnnns 2439
SWPU223G—-July 2007 —Revised August 2010 List of Tables 137

Copyright © 2007-2010, Texas Instruments Incorporated



Public Version & TEXAS
INSTRUMENTS
www.ti.com
15-174. Register Call Summary for Register DISPC_LINE_NUMBER .......ccoiviiiiiiiiiiiiiiiinine s 2439
15-175. DISPC_TIMING _H .ttt s st st se s s e s e sa s s e s e s st s s s a s st s e s e s a e saesnanss 2439
15-176. Register Call Summary for Register DISPC_TIMING_H ...oiiiiiiiiiiiiiiiiiiiiiriie s ssnnne e 2440
15-177. DISPC_TIMING V i1 iiiiiiiiinnnuntttnnseaessssssssssssssssssssssssssssssmmmmmessssttstmmmsssssssssssssnnnnnnnsnnnns 2440
15-178. Register Call Summary for Register DISPC_TIMING _V...uiiiuiiiiiiiiiieiiiiiiisisssisesnsennneenans 2441
15-179. DISPC_POL_FREQ t.uttuutiusiutiusensssasiss sttt 2441
15-180. Register Call Summary for Register DISPC_POL_FREQ .....ciiiiiiiiiiiiiiiiiie i ieesinnenineaaes 2442
15-181. DISPC_DIVISOR .. ettt sttt e s s e e st e s s st s s s s n s s s saeaansaaesnanss 2442
15-182. Register Call Summary for Register DISPC_DIVISOR ....ciiiiiuieiiiiiiisiiiiiisiisssainssssaannsenas 2443
15-183. DISPC_GLOBAL _ALPHA ..ttt rrssssssss s s s s st a s s s s st tstssssssssssssnnnnnnnnnnnnnnnns 2443
15-184. Register Call Summary for Register DISPC_GLOBAL_ALPHA .....iiiiiiiiiiiiii e 2443
15-185. DISPC_SIZE _DIG.uuuiustutistsaeiusersersiss ettt 2444
15-186. Register Call Summary for Register DISPC_SIZE_DIG ....iiuviiiiiiiiiiiiiiiiinisiiierinsssinssnnssnnes 2444
15-187. DISPC_SIZE _LCD 1utuuutiutiuaintiusenssntisssaesssass s sass s sassaas st sasssatsasssssatsanssnntanesinsnnssnes 2444
15-188. Register Call Summary for Register DISPC_SIZE_LCD ...iiiiiuiiiiiiieiiiiisrriine s sssnnnsenas 2445
15-189. DISPC_GFX_BAjuuttuttueetetueseeteeteesueeteetesneeseeteeneesneetaeetaesnsstasetaesnresaresaeenresneesnnees 2445
15-190. Register Call Summary for Register DISPC_GFX_BAj ..uuviiiuiiiiiiiiiiiiiniiinis s nnianrnaennaes 2445
15-191. DISPC_GFX_POSITION 1utuuututiusesstsusiseisesssssssssse sttt 2446
15-192. Register Call Summary for Register DISPC_GFX_POSITION ....uiiiiiiiiiiiiiiiieiiieininrennseanaes 2446
15-193. DISPC _GFX _SIZE .ttt sttt s e st s s st s s s e st s s s s e s e s s s e s a e raeaeans 2446
15-194. Register Call Summary for Register DISPC_GFX_SIZE ....iiiiiuiiiiiiiiiiiiiiiiriie s ssanneeas 2447
15-195. DISPC_GFX _ATTRIBUTES .. uuuittttttttteeesssiissssssssssssssssssssssssmsmemssssmmmmmmmmmmssssssssssssnnnnnsnnnns 2447
15-196. Register Call Summary for Register DISPC_GFX_ATTRIBUTES......cciiiiiiiiiiiiiiirininnnenaes 2448
15-197. DISPC_GFX_FIFO_THRESHOLD ... utiutittiutitinasisense s 2449
15-198. Register Call Summary for Register DISPC_GFX_FIFO_THRESHOLD ......ccvvviiiiiiieiinininerineiaes 2449
15-199. DISPC_GFX_FIFO_SIZE_STATUS ..ttt strassaas st saasstsasssas st st s sasssssnnsnns 2449
15-200. Register Call Summary for Register DISPC_GFX_FIFO_SIZE_STATUS....cciiiiiiiiiiiiiiniiaaeens 2449
15-201. DISPC_GFX_ROW _INC euuituitueeuetneesneetesneesneetestesnsesneetaesnsesneetaeeneesneesaeeneesnresnsenneees 2450
15-202. Register Call Summary for Register DISPC_GFX_ROW_INC......ciiitiiiiiiiiniiniiiinininranennaes 2450
15-203. DISPC_GFX_PIXEL_INC 1tiuuiuutiutinseiutissraesssssssssss sttt sassasssassasesarsansnnes 2450
15-204. Register Call Summary for Register DISPC_GFX_PIXEL_INC.....ciiiiiiiiiiiiiiiiieiiiinianennnenaes 2450
15-205. DISPC_GFX_WINDOW _SKIP ...iutitiiutieeiaeitiintressestsssaas et sasssassatsanssassasesissansnns 2451
15-206. Register Call Summary for Register DISPC_GFX_WINDOW_SKIP .....ciiiiiiiiiiiiiiiiiinainneens 2451
15-207. DISPC_GFX_TABLE_BA .uuituitutititteeteeteeteeseetestesnsetsetesnreseetaeeneesnettaeenaesnessnrenneens 2451
15-208. Register Call Summary for Register DISPC_GFX_TABLE_BA.....ciciiiiiiiiiiiiiiiii i 2451
15-209. DISPC _VIDN _BAj] 1 1utiuttiutisirstiussrsersise sttt 2452
15-210. Register Call Summary for Register DISPC_VIDN_BA|....uiiiuiiiiiiiiiiiiiiiinieinnneasssineransinaes 2452
15-211. DISPC_VIDN_POSITION .tuuuiuutiutiueiutiaeiuestsntrsssssnsssaastassassaattasssassatsatiassasssariansanns 2452
15-212. Register Call Summary for Register DISPC_VIDN_POSITION ..uuuiiiiiiiiiiiiieiiiiressiinsnsssannneenns 2453
15-213. DISPC _VIDN_SIZE .. uuiiiiinnunttttnnessesssssssssssssssssssssssssssssssmmmmmmssmmtmmmmmmsssssssssssnnnnnnnnnnnnnns 2453
15-214. Register Call Summary for Register DISPC_VIDN_SIZE .....cuviiiiiiiiiiiiiiniisnisesisenansanans 2453
15-215. DISPC_VIDN_ATTRIBUTES. ...ttt 2453
15-216. Register Call Summary for Register DISPC_VIDN_ATTRIBUTES .....cviiiiiiiiiiiiiiisieerinenineenaes 2456
15-217. DISPC_VIDN_FIFO_THRESHOLD ....iutiiatiutiitititssestsaassasssssss st saassas st st snsnassansnssnns 2456
15-218. Register Call Summary for Register DISPC_VIDn_FIFO_THRESHOLD.......cccviiiiiiiiiiiiiineiiineenns 2457
15-219. DISPC_VIDN_FIFO_SIZE_STATUS . tuuttutttnettetneeteeterneeseetaeeteesestaeetaesestaeetaeeresneesaeees 2457
15-220. Register Call Summary for Register DISPC_VIDN_FIFO_SIZE_STATUS ...cciiiiiiiiiiiininnaneanans 2457
15-221. DISPC_VIDN_ROW _INC ..t uuutuutiusenueiusiseiaessssasssssse st 2457
15-222. Register Call Summary for Register DISPC_VIDN_ROW_INC .....iiiiiiiiiiiiiiiiieiiierininnsnneaanes 2457
138 List of Tables SWPU223G-July 2007 —-Revised August 2010

Copyright © 2007-2010, Texas Instruments Incorporated



& TEXAS Public Version
INSTRUMENTS
www.ti.com
15-223. DISPC_VIDN_PIXEL _INCo.uuttuttueetesneessetesneesnsesestesnseseetesnseseetaeeneesessaeeneesneesneenneens 2458
15-224. Register Call Summary for Register DISPC_VIDN_PIXEL_INC ....ciiiiiiiiiiiiiiiiini s naeenaas 2458
15-225. DISPC_VIDN_FIR 11 utiuttiutisirutissnssnstss e sssrasssssess s s ss s e st s s et saa s s e srsanannes 2458
15-226. Register Call Summary for Register DISPC_VIDN_FIR.....iiiuiiiiiiiiiiiiiini s rianernaeaaes 2459
15-227. DISPC_VIDN_PICTURE_SIZE ... utiiuiititeiatitintrtsase st saasaas st sasssssasssas st sans e sasssssnnsnnss 2459
15-228. Register Call Summary for Register DISPC_VIDN_PICTURE_SIZE........cciiiiiiiiiiiiiiiiininneens 2459
15-229. DISPC_VIDN_ACCUI ci1utittiiuietetteeteete et eeteesneeseetesnessaseteetaesnrstsesaesnsesneesasenresneesnaees 2460
15-230. Register Call Summary for Register DISPC_VIDN_ACCUL......iiiiiiiiiiiiiiiiiiiininnisaneanaes 2460
15-231. DISPC_VIDN_FIR_COEF _Hi.uutiutiitiiutisinseitinsiriiseserasssss e sasssassssnss s sasssssnnsnns 2460
15-232. Register Call Summary for Register DISPC_VIDN_FIR_COEF_Hi ....cvviviiiiiiiiiiiiiiiinineiaes 2461
15-233. DISPC_VIDN_FIR_COEF _HVi uiiutiiiiiiiiiiitiit it st saas s e s as s s sa s s e sssaassnsn s sansnnsns 2461
15-234. Register Call Summary for Register DISPC_VIDN_FIR_COEF_HVi....c.vviiiiiiiiiiiiiiiniiniinneens 2461
15-235. DISPC_VIDN_CONV_COEFD ...vutiutitteiteetesnesneetestaesnseteetaesnsesestaesneesneetaseneesnessneennesns 2461
15-236. Register Call Summary for Register DISPC_VIDN_CONV_COEFO.......cctiiiuiiiiiiiiiiiiinenaes 2462
15-237. DISPC_VIDN_CONV_COEFL ...uuutiiuiiutineintisisssssse s 2462
15-238. Register Call Summary for Register DISPC_VIDN_CONV_COEFL......cccviiiiiiiiiiiiiiniineaaes 2462
15-239. DISPC_VIDN_CONV_COEFR2 ... utiiuiitiaeititentissse st sssaas st e sassatsassaassarsasssns 2463
15-240. Register Call Summary for Register DISPC_VIDN_CONV_COEF2.......ciiiiiiiiiiiiiieiiiiinesnineenas 2463
15-241. DISPC_VIDN_CONV_COEF3B . cuutitiitteitueetetnetneetestaesnseteetaesnsesestaeeneeseetaeeneesneesaeenneens 2463
15-242. Register Call Summary for Register DISPC_VIDN_CONV_COEFS3.......cctiiiiiiiiiiiiiiiiiinenaes 2463
15-243. DISPC_VIDN_CONV_COEFRS ...ttt sttt sassnnes 2464
15-244. Register Call Summary for Register DISPC_VIDN_CONV_COEFA4.......ccviiiiiiiiiiiiiiiiniiiaenaes 2464
15-245. DISPC_DATA _CYCLEK. ..ttt st s s s s e s r s e s n e s e s e ans 2464
15-246. Register Call Summary for Register DISPC_DATA _CYCLEK ...uuviiiiiiiiiiiiiiiiiii s nniaeee 2465
15-247. DISPC_VIDN_FIR_COEF _Vi.uuitutitntitietueiteetiesneeseetestsesnsetaeeteesnsstaeetaesnrsseesaeensesneesaeees 2465
15-248. Register Call Summary for Register DISPC_VIDN_FIR_COEF_Vi...ccoviiiiiiiiiiiiiiiiiiiiinaanaas 2465
15-249. DISPC_CPR _COEFR _R ..ttt sttt sansanes 2466
15-250. Register Call Summary for Register DISPC_CPR_COEF_R ...iiiuiiiiiiiiiiiiiiiiniss s nnneenaas 2466
15-251. DISPC_CPR _COEF _G..uutiutiutiutineitissiaesssaat st sttt saassttass st aatsassasssansansnns 2466
15-252. Register Call Summary for Register DISPC_CPR_COEF_G ...uuiiiiiiiiiiiiiiiiisiiiiinesisnnnesisninseeas 2467
15-253. DISPC_CPR_COEF _B.uiiuuituiitueitesteeteetesttesneeteetesnretasetaesneesettaeeneeseetaeetaesnresneenneens 2467
15-254. Register Call Summary for Register DISPC_CPR_COEF_B ....iiviiiiiiiiiiiiiiiiiiiiiniesisenaneanans 2467
15-255. DISPC_GFX_PRELOAD ..tuuuiiutiutesstisiseiaessssasssssse sttt sasssssassasesansasssnns 2467
15-256. Register Call Summary for Register DISPC_GFX_PRELOAD .....ciiiiiiiiiiiiiiiiiiiiinirnneanaes 2468
15-257. DISPC_VIDN_PRELOAD ...ttt itstsaatssssssassassaassassaassassass st sanssassasssansanssnes 2468
15-258. Register Call Summary for Register DISPC_VIDN_PRELOAD ....ciiiiiiiiiiiiieiiiiessiinssssaananenas 2468
15-259. RFBI_REVISION 1 iuiiiiisissattttsssssesssssssssssssssssssssssssssssnmmmmemmsmmmmmmmmmmssssssssssssnnnnnnnnsnsnns 2468
15-260. Register Call Summary for Register RFBI_REVISION......iiiuiiiiiiiiiiiiiiii s nesisnaneanaes 2468
15-261. RFBI_SYSCONFIG .tuuutiutistinsiusessersiserassssstssssss s st ssas st sae s s s sarsansrnes 2469
15-262. Register Call Summary for Register RFBI_SYSCONFIG......c.iiiitiiiiieiiiiiiiiininsinesinssaneanaes 2469
15-263. RFBI_SY SSTATUS Laiitiitittitite ittt st e s e st s e s et e s st s et a s st s s st s a s a e sanannerns 2470
15-264. Register Call Summary for Register RFBI_SYSSTATUS ...iiiiiiiiiiiiiiiii i snnnnnenas 2470
15-265. RFBI_CONTROL 1ittiiiiiiiiiiissettsssssssssssssssssssssssssssssssssssssnnmessssssssmmssssssssssnnnnsnnnnnnnnns 2470
15-266. Register Call Summary for Register RFBI_CONTROL ....uiiuuiiisieiisierissisisriiseianne i 2471
15-267. RFBI_PIXEL _CNT 1ututtiutiusistiusssesasisesaesssasssassse st tas st sasssse s sasssassanssirsansanes 2472
15-268. Register Call Summary for Register RFBI_PIXEL_CNT ..uuiiueiiiiiiiinininissnseiisesansssinsssnssinnes 2472
15-269. RFBI_LINE_NUMBER ... .ttt st saassnsassas s e s s s s sa s e s s s a it s s saa e sanaaaanns 2472
15-270. Register Call Summary for Register RFBI_LINE_NUMBER .......ciiiiiiiiiiiiiiiiiiiiriiinnsssannneens 2472
T T = 11 2473
SWPU223G—-July 2007 —Revised August 2010 List of Tables 139

Copyright © 2007-2010, Texas Instruments Incorporated



Public Version & TEXAS
INSTRUMENTS
www.ti.com
15-272. Register Call Summary for Register RFBI_CMD .....uciiiuiiiieiiiiieiiie i nisssasssansssanssnans 2473
L T = I = o 2473
15-274. Register Call Summary for Register RFBI_PARAM ... .ttt i rrnaee e 2473
BT T = N 1 2474
15-276. Register Call Summary for Register RFBI_DATA ....uiiiiiiiiiiiiii s sss e raneanaes 2474
o i = I 0 2474
15-278. Register Call Summary for Register RFBI_READ .....ciiiuiiieiiiiieiie s s sasssnnnesansanaes 2475
L TR = ST 17N 0 2475
15-280. Register Call Summary for Register RFBI_STATUS ... ittt i s rnaneenas 2475
15-281. RFBI_CONFIGI 1 euutetssseeessaaneesssaanneessaanseessaannnessaannnessassnneessaanneessesnnnessssnnnessssnnnnns 2475
15-282. Register Call Summary for Register RFBI_CONFIGI ...iiuiiiieiiiiiiiiiiiiniinnissesnnenaneenans 2477
15-283. RFBI_ONOFF _TIME 1. ttutiusississssesasisssse sttt srassanssssansanes 2477
15-284. Register Call Summary for Register RFBI_ONOFF_TIMEI ...uvviuiiiiiiiiiiiiiiiiieinisaesninesnneanaes 2477
15-285. RFBI_CYCLE_TIMEI 1uuuuutiutiatitinsentieesaestsasssssaesaesasaas e s s ss s s s s s sansan s s e aanesaesnanss 2478
15-286. Register Call Summary for Register RFBI_CYCLE_TIMEi ...iciuuiiiiiiiiiiiiiiiieiiiiisesisnanesssainneeas 2478
15-287. RFBI_DATA CYCLEL futtuuituirueiuneeteetneeteetesneeseetaesnessasetaeeseesnestasesaesnsssaeesaeenresnsesneees 2479
15-288. Register Call Summary for Register RFBI_DATA_CYCLEL i ..iviviiiiiiiiiiiinriinieiiineiseninneraseanaes 2479
15-289. RFBI_DATA _CYCLEZ it uutiutiutiutisestisessesssasssasssess sttt ssssansanes 2480
15-290. Register Call Summary for Register RFBI_DATA_CYCLE2 i ..iviviiiiiiiiiiiiiiiiiieinineneeninernneanans 2480
15-291. RFBI_DATA CYCLES it uututiuutiutisentieeruestsastssssesrsassaas e sassstsassass s sasssansanssssnnsnns 2481
15-292. Register Call Summary for Register RFBI_DATA _CYCLES i couuuviiiiiuieiiiiiniieiiiiinssiiassssisannnens 2481
15-293. RFBI_VSYNC WIDTH L uuuuuuuutntttnnnnnesssssssssssssssssssssssssssssssmmemssssmttmmmmmsmssssssssnssnnnnnnnnnnns 2482
15-294. Register Call Summary for Register RFBI_VSYNC_WIDTH ....iitiiiuiiiiiiiiiiiiiie i 2482
15-295. RFBI_HSYNC_WIDTH 1.uutiutiutiutinsentissrsesssassssssssas st sasssassasssae s s snsssrsansanes 2482
15-296. Register Call Summary for Register RFBI_HSYNC_WIDTH.....ccuiiiiiiiiiiiiiiiiierinianneenaes 2482
15-297. VENC _REV _ID . uiiutiitiiitiiiiitine st st st s s s s s s s s s s s s s ae st s e s s e s e st s e s a e san s nanes 2483
15-298. Register Call Summary for Register VENC_REV _ID ....uiiiiiiiiieiiiiiiiiiiisssiisnssssnansnsssannnsenns 2483
15-299. VENC ST ATUS 1iiiiiiiiiiiiinnseetttnneseeesssssssssssssssssssssssnnnnmmeeessstttsmmmssssssssssnnsnnnnnnnnnnnns 2483
15-300. Register Call Summary for Register VENC_STATUS ....uviiiiiiiiiiiiiiiiiiirns s sanssnaes 2483
15-301. VENC_F_CONTROL 1 utuuutiutistiusisessissrsesssasssasssesassssass sttt sassasssastasssissansnnes 2484
15-302. Register Call Summary for Register VENC_F_CONTROL ...uuiiiuuiiiieiinieritsiiseininsiasssannssaneanans 2484
15-303. VENC _VIDOUT _CTRL 4 uuutiutiutiutaueitisssaestsastssssssnsassaassas st sass s satsanssassasssinsnnssnns 2485
15-304. Register Call Summary for Register VENC_VIDOUT_CTRL t.uuueiiiiiiiiiiiiiieiiiinesisassesisnnnneeas 2485
15-305. VENC _SYNC _CT R uuuuuiuunnnunnntnnnnnsessssssssssssssssssssssssssssmmmmmmmmmssmmmmmmmmmmmssssssssssnnnnnnnnnnns 2485
15-306. Register Call Summary for Register VENC_SYNC_CTRL +1uutiiitiiiiieiiiniisnissssssiassnanesnans 2486
15-307. VENC _LLEN 11ttt e s e r s e e s e s e s et e e e s e s e e s e s e s n s e s rnan e nes 2486
15-308. Register Call Summary for Register VENC_LLEN ....ciiuiiiieiiiiiiiiini s s s sianssneaaes 2487
LT 01 TR Y L o 2487
15-310. Register Call Summary for Register VENC_FLENS ... .uviiiiiiiiiiii i s s raae e 2487
15-311. VENC_HFLTR _CTRL tuuuiuususuunnnnnnnnessssssssssssssssssssssssssssnmmmmmmmmmsmmmmmmmmmmmsssssssnsnsnnnnnnnnns 2487
15-312. Register Call Summary for Register VENC_HFLTR_CTRL ..uviiiiiiiiiiininii i raaeanaes 2488
15-313. VENC_CC_CARR_WSS _CARR ...ttt st anes 2488
15-314. Register Call Summary for Register VENC_CC_CARR_WSS_CARR .....cciiiiiiiiiiiiiiiiiii s 2488
15-315. VENC _C PHASE . utiitiiitiitiit ittt e st e s e s e s e s et s e s e st s e e s e st st r e e a e s n s nanes 2488
15-316. Register Call Summary for Register VENC_C_PHASE......iiiiiuiiiiiiiiiiiiiniis s snnnneenas 2489
15-317. VENC_GAIN_U.euuituiitneititneeteitesteeseetesneesnsstestesnsessetesnsesestaesneesnestneenaesnersnsenneens 2489
15-318. Register Call Summary for Register VENC_GAIN_U ....uviiiiiiiiiiiiiiii s sisias s 2489
L 3 e TR Y L@ N | 2489
15-320. Register Call Summary for Register VENC_GAIN_V ...uuuiiiiiiiiiiiiiniini s sasssinsssnssanaes 2490
140 List of Tables SWPU223G-July 2007 —-Revised August 2010

Copyright © 2007-2010, Texas Instruments Incorporated



& TEXAS Public Version

INSTRUMENTS

www.ti.com
15-321. VENC _GAIN_Y 1eutituiitneiuetueeteetesneessetesneessetestesnsetneetesnresnsstaesnsesnestaeeneesnrssnsenneses 2490
15-322. Register Call Summary for Register VENC_GAIN_Y .iiuuiiiiiiiiiiiniiinseanrassianssnnsianes 2490
15-323. VENC_BLACK _LEVEL 4.uutiutiutisanutisiseiaessssssssssssssssas s ssassassass e sasssassassasssnnsasssnes 2490
15-324. Register Call Summary for Register VENC_BLACK_LEVEL ...vvuviiiiiiiiiiiii i niannaenaes 2491
15-325. VENC_BLANK _LEVEL ..uutiutiiutitireitiasitstsrssssassssassasssssas st sas e sassanssnsaassnsansnnss 2491
15-326. Register Call Summary for Register VENC_BLANK_LEVEL ....cvviiiiiiiiiiiiiiiiiinniinn e ssnnneeens 2491
15-327. VENC_X_COLOR .11 uttuettttneetneetesneetaeettesnesnsetestesnseteetesnseseetaesneesnsstaeenaesneesnsennesns 2491
15-328. Register Call Summary for Register VENC_X_COLOR ...ciiuuiiiuiiiinririnsiiissiiseiiserissinssnneianes 2492
15-329. VENC_M_CONTROL 1 .tuuutiutistiusisessissssesssassssssssas st sasssas s sassas st ssssansanes 2492
15-330. Register Call Summary for Register VENC_M_CONTROL ....iiiuiiiiiiiiiiiiriisinineaessinnssnneanans 2493
15-331. VENC_BSTAMP _WSS DAT A Lttt ittt stsssaas s sasssatsassas st st sasaanssarsansnns 2493
15-332. Register Call Summary for Register VENC_BSTAMP_WSS DATA ...ciiiiiiiiiiiiiirniinrssainneens 2494
15-333. VENC_ S _CARR ... tutitutttetteeteetetteetaseteeteaartte et eearesnseteenaeansttasetaernretaretaeensesnresneens 2494
15-334. Register Call Summary for Register VENC_S_CARR ....uiiiiiiiiiiiiiiiiiiiis s saneanaes 2494
15-335. VENC _LINE2L. . uutuutiuseiutiunineinsssessssssssesssasssasssssas s saas e sas st sassase s sas s e sanssassansnnes 2495
15-336. Register Call Summary for Register VENC_LINE21 ......uviiieiiiiiiiieiiinirnis s sanessinsssaneanaes 2495
L A Y L ] 2495
15-338. Register Call Summary for Register VENC_LN_SEL .....cviiiiiiiiiiiiiiiiiiii i rnanee e 2496
15-339. VENC_L21 WEC_ CTL tuutturirueerneeunesneesneesesnessnsetaesnessnsesneetesnsesestaesnseseesaeeneesneesneennesns 2496
15-340. Register Call Summary for Register VENC_L21_WC_CTL viuutiiiiiinieiiniininriiissiiinsiasssinnsrassanans 2497
15-341. VENC_HTRIGGER _VTRIGGER ...ttt nssnasss s s sssss s s s sassansnnes 2497
15-342. Register Call Summary for Register VENC_HTRIGGER_VTRIGGER ......ccccvviiiiiiiiiiiiiiiieeans 2497
15-343. VENC_SAVID_EAVID ...iutiuiiutiteititiat it sassstsssssssatsaassasssesas st saas e sassatsansaassansanssnes 2497
15-344. Register Call Summary for Register VENC_SAVID_EAVID .....viiiiiiiiiiiiiiiiiniii i sninnnens 2498
15-345. VENC _FLEN FAL 1iiiiiiiiittttsnssessssssssssssssssssssssssssssnnmmmesssstttsmmmssssssssssnnnnnnnnnnnnnnns 2498
15-346. Register Call Summary for Register VENC_FLEN_FAL ...ciiuiiiiiiiiiiiiii i nsenaes 2498
15-347. VENC _LAL _PHASE _RESET 1.uutiutittrutiserseitiastrsssestrassasssssasssasssssss s 2498
15-348. Register Call Summary for Register VENC_LAL_PHASE_RESET ....cviiiiiiiiiiiiiiii e 2499
15-349. VENC_HS_INT_START _STOP _X ttuutiutiutiutitinntitssesnissaatissaassasiassssaataatiansasssarianaanns 2499
15-350. Register Call Summary for Register VENC_HS_INT_START_STOP_X ..iiiiiiiiiiiinireiiiinnneniiinnnens 2499
15-351. VENC_HS EXT _START _STOP Xuutitutttueitetuiesneeteetaesnsetaeetiernseseetaeeneesessaseneesneesaeenneens 2499
15-352. Register Call Summary for Register VENC_HS_EXT_START_STOP_X ..iiiiuiiiiiiiiiiirinininneins 2500
15-353. VENC _VS _INT _START _X tuttuutiuterueiunineinessssanisssesnsassrsisssssasiass s 2500
15-354. Register Call Summary for Register VENC_VS_INT_START_X c.uiiiiiiiriiiinriiiieininsiasesineianeanaes 2500
15-355. VENC_VS_INT_STOP_X_VS _INT_START_Y uttiitiiiutirintirineiaieiaeristsasssissiasesannsrasanans 2500
15-356. Register Call Summary for Register VENC_VS_INT_STOP_X_VS_INT_START_Y cctiiiiiiiiiniinnnnnnnns 2501
15-357. VENC_VS_INT_STOP_Y_VS EXT _START Xututttutttieruiernrereetiernresieetaesneesestaeeneesneesanenneens 2501
15-358. Register Call Summary for Register VENC_VS_INT_STOP_Y_VS_EXT_START_X .c.iiiiiirinririneinnns 2501
15-359. VENC_VS_EXT_STOP_X_VS_EXT_START _Y 1ttt 2501
15-360. Register Call Summary for Register VENC_VS_EXT_STOP_X_VS_EXT_START_Y .viviiiiiiiiiinnnnnns 2502
15-361. VENC VS _EXT _STOP _Y 1ttt sttt rtsss s sssaas s sassst s ssas st sans s sasssrsnnsnnss 2502
15-362. Register Call Summary for Register VENC_VS EXT_STOP_Y .uuiiiiiiiiiiiiiiieiiiiiesnainsesianinneens 2502
15-363. VENC_AVID_START_STOP_X.1utttuitterueetneeterneesneetaesneessetaeeneesnresaeesaesnresneesaeeresnmesnnee 2502
15-364. Register Call Summary for Register VENC_AVID_START_STOP_X ..iiiuiiiiiiiiiiiiiieiininneiaes 2502
15-365. VENC_AVID_START _STOPL_Y 1ttt 2503
15-366. Register Call Summary for Register VENC_AVID_START_STOP_Y .iiiiiiiiiiiiiiiiiiiininrineanaes 2503
15-367. VENC_FID_INT_START_X_FID_INT_START_Y iuutitiiuiitiaiititeinrrntiasssesasaansinssasssnrsansns 2503
15-368. Register Call Summary for Register VENC_FID_INT_START_X_FID_INT_START_Y ..ciiiivieiiinnnnnns 2503
15-369. VENC_FID_INT_OFFSET_Y_FID_EXT_START Xuuttttttutetureteetiernresneetaesneesaeesaeeneesnessneenneens 2504

SWPU223G—-July 2007 —Revised August 2010 List of Tables 141

Copyright © 2007-2010, Texas Instruments Incorporated



Public Version & TEXAS
INSTRUMENTS
www.ti.com
15-370. Register Call Summary for Register VENC_FID_INT_OFFSET_Y_FID_EXT_START_X ..evviiviiinninnns 2504
15-371. VENC_FID_EXT_START_Y_FID_EXT_OFFSET_Y .tutiuttititintiteinestinssesnsaansrnnsasssnnsanans 2504
15-372. Register Call Summary for Register VENC_FID_EXT_START_Y_FID_EXT_OFFSET_Y ...c.evvviunnnnns 2504
15-373. VENC_TVDETGP _INT_START_STOP_Xuutttttturtueetnerteesnreseetiernresaeetaesneesaeetameneesneesneenneens 2505
15-374. Register Call Summary for Register VENC_TVDETGP_INT_START_STOP_X ...vviiitiiiniininrinineinnes 2505
15-375. VENC_TVDETGP _INT_START _STOP _Y 1.utiutitiiutitinsernissrsiisss i 2505
15-376. Register Call Summary for Register VENC_TVDETGP_INT_START_STOP_Y ...viiiiiiiiiiiiinrinineinns 2505
15-377. VENC_GEN_CTRL 1tuuuiiutisiiatitesueistsae st ssssas s ssas st saassassasssas st saas e sasssatsansanssansanssnes 2506
15-378. Register Call Summary for Register VENC_GEN_CTRL...uiiiiiiiiiiiiiiiiiirniine s ssnnnneeas 2507
15-379. VENC_OUTPUT_CONTROL 11 uuuuuuttttnnsnssssssssssssssssssssssssssssssssmmmmmmmmmmmmmmmmmmmsssssssssnsnnnnnnnnns 2507
15-380. Register Call Summary for Register VENC_OUTPUT_CONTROL ...uvviiiiiiiiiiiieiiinerinniannanennaes 2508
15-381. VENC _OUTPUT _TEST tuutuutiuutiuttsenunisersesnsasssasisesassssss sttt 2508
15-382. Register Call Summary for Register VENC_OUTPUT _TEST ..uiiuuiiiitiiiniiiinteriisiiinsiaisssanesaneanaes 2509
15-383. DSI_REVISION ...t utittititertitere st e s e s e s s s s n s s s s et e s a e s e s a s s et e s a e s s s a e sn s aanns 2509
15-384. Register Call Summary for Register DSI_REVISION .....cuiiiiiiiiiiiiiiiiiiisniinsssinsnnsssannssenas 2509
15-385. DSI_SYSCONFIG .. uuttuuteitteiiatetst et e s r s s s s s ta e e s s s s st s s e san e a e a e sann e e anans 2509
15-386. Register Call Summary for Register DSI_SYSCONFIG ....icuuiiiuiiiiiiiiiiiiiiinrininsssennes 2510
L I 1T S ST S 1 10 2511
15-388. Register Call Summary for Register DSI_SYSSTATUS ...ttt 2511
15-389. DSI_IRQSTATUS . outiiiteiiuttisterst sttt s r s s e s e e e s s s s s e s s e ra s e s n e rareanans 2511
15-390. Register Call Summary for Register DSI_IRQSTATUS ...uiiiiiiiiiiii i s ranaaneeas 2514
15-391. DS IRQENABLE 1t iiiiiiiiiiiittnseseesssssssssssssssss s sssssssaeasssssssssssssssssssssnnnnnnnnnnnnnnns 2514
15-392. Register Call Summary for Register DSI_IRQENABLE.......cciiiiiiiiiiiiiiiini e 2515
LTI T I 1S ] I 2516
15-394. Register Call Summary for Register DSI_CTRL ..uuiuuiiiiesiiiiiie i e s rinr e s 2519
15-395. DSI_COMPLEXIO _CFGL .tuuuiuutiutineiutiasiaesssaasssssssassassaassassasssassass s satsansrassasssnrsnnssnes 2520
15-396. Register Call Summary for Register DSI_COMPLEXIO _CFGL ...ciiiiiuiiiiiiinineiriiinesiiansesisainneess 2521
15-397. DSI_COMPLEXIO _IRQSTATUS . euuittttueeteenesneetaeetesnreseetiesneesestaesneeseetaeenaesneesaeenneens 2522
15-398. Register Call Summary for Register DSI_COMPLEXIO_IRQSTATUS .....ciiiiiiiiiiiiiriniannenaes 2524
15-399. DSI_COMPLEXIO_IRQENABLE ...ttt s sanenaes 2525
15-400. Register Call Summary for Register DSI_COMPLEXIO_IRQENABLE .......cciiiiiiiiiiiriininineiaes 2527
L0 O I 1T I 0 0 I 2527
15-402. Register Call Summary for Register DSI_CLK_CTRL ..uuuiiiiiiiiiiiiiirniiesriise s ssnase s ssnnneeas 2529
15-403. DS _TIMING L .ot iiiiiiiiiisiiiaaeennnsse e eessssssssssss s saaasssssssssseeessssssssssssssssssssnnnnnnnnnnnnsnnns 2529
15-404. Register Call Summary for Register DSI_TIMINGI ....oiiuiiiieiiiiiiiiiiininssis s raneanaes 2530
15-405. DSI_TIMINGZ...uutiutiusenutisenneissrsersise e ss st r e s e e s s s st s s s e s e s a s s e n e s e s ananes 2531
15-406. Register Call Summary for Register DSI_TIMING2 ....ciiuiiiiniiiiiiiiieiie e saneraneanaes 2532
15-407. DSI_VM_TIMINGL ..ttt rae st e s s e s e e s e s et s s e s s e st s s s a e s e s a s s e s a e saesnans 2532
15-408. Register Call Summary for Register DSI_VM_TIMINGL......iciiuiiiiiiiiieiiiieiiiressainnesssannseeas 2532
15-409. DSI_VM _TIMINGZ ..\ uuiiiinnnnennetnnseaeesssssssssssssssssssssssssssssnmmmmesssstttmmmmsssssssssnssnnnnnnnnnsnnnns 2532
15-410. Register Call Summary for Register DSI_VM_TIMING2.....ccutiiitiiiiieiiiiiinisinsnaeanans 2533
15-411. DSI_VM_TIMINGS .t uuttutiutintiasssesatisesae sttt e s s st s s e st s s e n e s e sananes 2533
15-412. Register Call Summary for Register DSI_VM_TIMING3.....ciutiiiuiiiiieiiieiiianinnias s saeenans 2533
15-413. DSI_CLK_TIMING .tuuuiutinaintiutennentnss e stsaas e ssesaesaasaasse s s s st sas s aas s s sanssnaanesaesnnsnnss 2534
15-414. Register Call Summary for Register DSI_CLK_TIMING ....iiiiiiuiiiiiiiieiriie s ssnnnesssnnseeas 2534
15-415. DSI_TX_FIFO_VC_SIZE ..uuitutitneeutitueetaeetesneetaeeteesteessetaeetaesnretaestaesnretaeetaeenaesnersasennesns 2534
15-416. Register Call Summary for Register DSI_TX_FIFO_VC_SIZE .....cicitiiiiiiiiiiiiiiiii i 2535
15-417. DSI_RX_FIFO_VC_SIZE .tuuiutiutinntitise ittt sttt sirsassanes 2535
15-418. Register Call Summary for Register DSI_RX_FIFO_VC_SIZE .....ciiiiiiiiiiiiiiiiiiiininnnenaes 2536
142 List of Tables SWPU223G-July 2007 —-Revised August 2010

Copyright © 2007-2010, Texas Instruments Incorporated



& TEXAS Public Version
INSTRUMENTS
www.ti.com
15-419. DSI_COMPLEXIO _CF G2 . uuuuuuuuuntttnnnnsenssssssssssssssssssssssssssssmmmmmmmsmsmtmmmmmmmmssssssssssssnnnnnnnnnns 2536
15-420. Register Call Summary for Register DSI_COMPLEXIO_CFG2 ....ciiitiiiriiiinriiineinissiiiseiineraneanans 2538
15-421. DSI_RX_FIFO_VC_FULLNESS .. .tiiutiutittiutitintisiase st sssass s sassasssansnssnnes 2538
15-422. Register Call Summary for Register DSI_RX_FIFO_VC_FULLNESS ......c.oiiiiiiiiiiiiiiiniiineaas 2539
15-423. DSI_VM_TIMINGAZ ..ttt s e st s et e e s e s e s s s e s e s s e s e s s et e s a e s e s n e saeanans 2539
15-424. Register Call Summary for Register DSI_VM_TIMINGA......iciiuiiiiiiiiiiiiieiniie s saanaeens 2539
15-425. DSI_TX_FIFO_VC_EMPTINESS ..etuttuttueitneeteeneeseetiesnreseetaeeneesestaeenaesnessasesaesnsesneesneees 2539
15-426. Register Call Summary for Register DSI_TX_FIFO_VC_EMPTINESS.......ccciviiiiiiiiiriininnineias 2540
15-427. DSI_VM_TIMINGDS 1.t uutiiutitinntitianestise st r e s e e s s s r s s e s e e s e e e s e s nanes 2540
15-428. Register Call Summary for Register DSI_VM_TIMINGS .....ccutiiiiiiiiieiiiii i naneenans 2540
15-429. DSI_VM_TIMINGG . .euuueutintintieansestiaesae st st sesa e sae s s s e s s s st s s s e s s s s s s e s n e raeananss 2541
15-430. Register Call Summary for Register DSI_VM_TIMINGG.......cuiueriiiiiiiiiiiieiiiresisninesianinneens 2541
15-431. DSI_VM _TIMING7 1. uuiiiiiinnnnnnnennnsessesssssssssssssssssssssssssssnsnmmmeessssttssmmssssssssssnnnnnnnnnnnsnnnns 2541
15-432. Register Call Summary for Register DSI_VM_TIMING7 ....oiiuiiiiiiiiiieiiniiisnisise s naneenans 2542
15-433. DSI_STOPCLK_TIMING .. tuuututiusennesuniseinessssanssssse sttt 2542
15-434. Register Call Summary for Register DSI_STOPCLK_TIMING......ciiitiiiriiiiiiriieinieeieeninneraneanaes 2542
Lo LT I 1] YL@ o O I 2542
15-436. Register Call Summary for Register DSI_VCN_CTRL ..uuuiiiiiiiiiiiiiiriie i s ssnane e 2545
15-437. DSI_VCN_TE 1uttuitutitneitetueeteetesneetaeeteeteanreteetesnretseteeneesnretaeenaesnretasetaesnresnsesneens 2546
15-438. Register Call Summary for Register DSI_VCN_TE .. .uviiiiiiiiiiiiirini s rasiassanenaaes 2546
15-439. DSI_VCN_LONG_PACKET_HEADER ....iuuiiuiitiisiitiinertiisiasisasssssssssssansasssssnsssassnnsnns 2547
15-440. Register Call Summary for Register DSI_VCn_LONG_PACKET_HEADER.......cccvviiiiiiiiiiiieiinennans 2547
15-441. DSI_VCN_LONG_PACKET _PAYLOAD ... ..utittitiiniratitereitiaasiesassatiassassansasaasiansasaanians 2548
15-442. Register Call Summary for Register DSI_VCn_LONG_PACKET_PAYLOAD ....ciiiitiiiiiinineiiinnnnens 2548
15-443. DSI_VCN_SHORT_PACKET _HEADER ...ucttuittitueitneeternreseetesneesestaeenessneesaeenaesnessneesneens 2548
15-444. Register Call Summary for Register DSI_VCn_SHORT_PACKET_HEADER ........c.coivviiiiiiniinineinns 2549
15-445. DSI_VCN_IRQSTATUS .. utiutittiutisintiserserssas et s s s raranes 2549
15-446. Register Call Summary for Register DSI_VCN_IRQSTATUS ...ttt rnaeenaes 2550
15-447. DSI_VCN_IRQENABLE ...ttt s e s s e s s s s s s a e st s e s e s a e s e s nans 2551
15-448. Register Call Summary for Register DSI_VCN_IRQENABLE ......ciiiiiiiiiiiiiiiiiiiie i nnneeeas 2552
15-449. DSI_PHY_CFGO t1evuirueitnetnesneesneeteesusessetesneessetesnssnseteesaesnssssesaesnresaresaeensesneesneens 2552
15-450. Register Call Summary for Register DSI_PHY_CFGO .....uiiiuiiiiiiiiiiiini s naneanans 2552
15-451, DSI_PHY _CFGL 1 tiutiutiiutintistintisestisessesssasesas s st s e s s s s s e s s s s aan e s e srannes 2553
15-452. Register Call Summary for Register DSI_PHY _CFGL.....uiiiuiiiiiiiiiieiiiriiiieiniesiniss s saneanaes 2554
15-453. DSI_PHY _CF G2 .iutiutiiuiitiiatitstertraesae st s s st s e s e s et e st s e s st s e s s e s e s n s s e s n e s e s e ans 2554
15-454. Register Call Summary for Register DSI_PHY _CFG2 . .uuiiiiiiiiiiiiiiiiiiiriire s ssnnaeeas 2554
15-455. DSl PHY GG 1iiiiiiiiiiiittttsseseessssssssasssssssssssssssssssnneesessssssssssssssssssnnnnnnnnnnnnnsesnns 2555
15-456. Register Call Summary for Register DSI_PHY _CFG3 ... .uiiiiiiiiiiiiiiiiiii s naaeanaes 2555
oS N I 1T o 2 O 2555
15-458. Register Call Summary for Register DSI_PHY_CFG4 ... .uiiieiiiiiiiiieiiiiii s s s saneenaes 2556
L1 T I 1Y o 2 1 2556
15-460. Register Call Summary for Register DSI_PHY _CFG5 . .uuiiiiiiiiiiiiiiiiiiii i srnane e 2556
15-461. DSI_PLL_CONTROL 1uuuuuussnssseennnnsnesssssssssssssssssssssssssssssmmmmmmmmmmmmmmmmmmmmssssssssssnnnnnnnmnnnns 2557
15-462. Register Call Summary for Register DSI_PLL_CONTROL.....uiiitiiiiiiiiiinisiisnisssesisenaneanans 2557
15-463. DS P LL ST ATUS .ttt et r s e e s s et s e s e e e e aes 2558
15-464. Register Call Summary for Register DSI_PLL_STATUS ..uiiiuiiiiiiiiiiiiri i sanennaes 2559
15-465. DSI_PLL_ GO .tiuutiutiueitisiratiesras st tas e s s s et s s s e s e s et e e et 2559
15-466. Register Call Summary for Register DSI_PLL_GO...iiiuiiiiiiiieiiiiiisriii s ssannsns s saannsenas 2559
15-467. DSI_PLL_CONFIGURATIONL . .utttttttteieeetsiisssssssssssssssssssssssnsssssssssmttmmmmmmssssssssssnsnnnnnnsnnnns 2560
SWPU223G—-July 2007 —Revised August 2010 List of Tables 143

Copyright © 2007-2010, Texas Instruments Incorporated



Public Version & TEXAS
INSTRUMENTS
www.ti.com
15-468. Register Call Summary for Register DSI_PLL_CONFIGURATIONL.....ccutiiieiiiieiiieerinnininnennneinnes 2560
15-469. DSI_PLL_CONFIGURATION2Z ...ttt iaestiastse s sssasaas s sass st saassas st sanssansasssarsnnsnnss 2561
15-470. Register Call Summary for Register DSI_PLL_CONFIGURATIONZ.....cciiiiieiiiiiiiiniriiinneisinnneens 2562
I N [0 001 7@ 10 o TU 0T od T o o 2569
16-2. Clock, Power, and Reset DoOmaiNs fOr GP TimMIBIS cuuuuiiiesiisstaissesnisrsnsisssssssssssssssnsssessssssnsssssnns 2571
16-3. GP Timer PRCM CIOCK SeleCtion BilS..uuuueiiusiiissiiistirissiiisiiiisiiieisisrssssainainsaenns 2571
16-4. GP Timer PRCM CIOCK CONLrOl BItS 1uuuuuuseiiusisssiiseisitsisies st iassssassssis s snsssanssansssinsssansannes 2571
16-5. IDLEMODE SEtHNGS . tuueeuutiutineiutisertissnsestsasesaessesaesssaas e sas st sassanssansassaeaansanssnnsnnss 2572
16-6. CLOCKACTIVITY SEINGS .t uustuuerusrnseruninsssessssssrsssernsassassssasssiassreaaaaraaanes 2573
16-7. Timer Interrupt Names and Processor IRQ Mapping ...eeveeeiriersrseinineiieerirsiieisissrsisssanneraneaaans 2575
16-8. Value Loaded in GPTi.TCRR to Generate 1-MS TiCK ...uvuutivieiiiiseiinerisiniiiseiiineasesianeaseanaes 2580
16-9. Prescaler/Timer Reload Values Versus CONEXIS ..uuivutiviseiiisiiinsiisieiissisisiiiieiaineasiaaiann: 2583
16-